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Bronchial Asthma 


—an Effective Treatment 


ACTH continues to be foremost in the 
treatment and management of intract- 
able bronchial asthma. ACTH has 
been dramatic in relieving acute 
_paroxysmsof bronchial asthma; periods 
of complete freedom lasting for several 
weeks or months have been induced 
by a single course of ACTH therapy." 


In 5 patients with chronic intractable 
asthma treated with ACTH or corti- 
sone, incapacitating attacks were 
avoided and an asymptomatic state 
P was restored. ACTH seemed to bring 
HP AUTHAR WH about more uniform results than corti- 
| sone.‘ “‘A long-acting preparation of 


(IN GELATIN} ACTH in gelatin gave the best results : 


and required the smallest dosage.’’* 
Administered as Easily as Insulin: - 
Subcutaneously or intramus- HP*ACTHAR Gel, the new repository 
cularly with a minimum of ACTH, provides complete convenience 
‘ be and ease of administration in short- 
ewer Injections: : 
many cases. 
Rapid Response, Prolonged Effect : (1) Bordley, J. E., et al.: Bull. Johns Hopkins 
Combines the two-fold advan- Hosp. 85: 396, 1949; (2) Rose, B., et al.: Canad. 


M. A. J. 62: 6, 1950; (3) Randolph, T. G., and 


tage of sustained action over Rollins, J. P.: In P lings of First Clinical 


— periods of “re with ACTH Conference, edited by J. R. Mote. Phila- 

the quick response of lyophil- delphia, The Blakiston Co., 1950, p. 479; (4) 

ized ACTHAR. McCombs, R. P., et al.: Bull. New England M. 

Much Lower Cost: Center 12: 187, 1950; (5) Baldwin, H. S., and 

Recent significant reduction in DeGara, P. F.: J. Allergy 23: 15, 1952; (6) 

‘ McCo R. P.: New E nd J. Med. 247: 1, 

price, and reduced frequency of 1952. 
injections, have increased the 
economy of ACTH treatment. 


*Highly Purified. ACTHAR® is the Armour Lab- 
oratories Brand of Adrenocorticotropic Hormone— 
ACTH (Corticotropin) 
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Dear Doctor: 


This is just a note to remind you of something that can be 
of real help to you in your practice -- Gantrisin ‘Roche.' 
This more soluble, single sulfonamide has an impressive 
clinical background -- OVER ONE HUNDRED REFERENCES in 
recent literature. 


Whether you use Gantrisin in pneumonia or tonsillitis, in 
bronchitis or otitis media, or in urinary infections, you 
will find it offers two significant advantages. 


First, Gantrisin is so soluble, even in acid urine, that 
it does not endanger normal kidney function. At the pH 
of kidney urine -- and that is where high solubility is 
needed -- Gantrisin is several times more soluble than 
other sulfonamides or sulfonamide mixtures, 


Secondly, Gantrisin has a wider antibacterial spectrum. 
Recent publications indicate that it may even be effective 
in patients who do not respond to antibiotics. 


You can now prescribe Gantrisin in a raspberry-flavored 
pediatric suspension, as well as in tablet and ampul form. 
Won't you try it? 


Sincerely, 


Thomas C. Fleming, M. D. 
Department of Clinical Research 


P, S. Not a single case of renal blocking has been reported. 
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Especial y effective against gram-positive 
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rare; no serious side effects reported. 
Special “high-blood-level” coating. 
1% Erythrocin, 0.1-Gm. (100-mg.) Tablets, bottle of 25. 


INDICATIONS: Pharyngitis, tonsillitis, scarlet fever, erysipelas, pneumococcic pneu- 
monia, osteomyelitis, pyoderma. Also other organisms susceptible 
to its action, which include staphylococci, streptococci, pneumococci. 
H. influenzae, H. pertussis, and corynebacteria. 


DOSAGE: Total daily dose of 0.8 to 2 Gm., depending on severity of the infection. 
A total daily dose of 0.4 Gm. is often adequate in the treatment 
of pneumococciec pneumonia. For the average adult an initial 
dose of 0.1 to 0.4 Gm. is followed by doses in the same range every 
four to six hours. For severely ill patients doses up to 0.5 Gm. may 
be repeated at six-hour intervals if necessary. Satisfactory clinical 
response should appear in 24 to 48 hours if the causative organism 
is susceptible to ERYTHROCIN. Continue for 
48 hours after temperature returns to normal. Abbott 


1. McGuire et al. (1952), J. Antibiotics & Chemo., 2:281, June. 
2. Heilman et al. (1952), Proc. Staff Meet. Mayo Clin., 27:385, July 16. 
3. Haight and Finland (1952), New Eng. J. Med., 247:227, Aug. 14. 
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a new achievement of Pfizer’ research 


therapy 


From the research laboratories of the world’s 
largest producer of antibiotics comes Viocin 
— a new antibiotic with important activity 
against Mycobacterium tuberculosis. 


A pioneer in the development of streptomycin, 
dihydrostreptomycin and isoniazid, Pfizer 

thus adds another powerful agent to the modern 
management of tuberculosis. 


Viocin therapy will be particularly valuable 
when other medication cannot be used, and as 
an adjunctive measure in serious, progressive 
tuberculosis and many cases of extrapulmonary 


Viocin is supplied as 


the sulfate, for tuberculosis. 
intramuscular injection. 


For further details, see 


your ro Set ANTIBIOTIC DIVISION CHAS. PFIZER &CO., INC. 
Service Representative. 


BROOKLYN 6.N.Y. 


for 


Speed Recovery in 10 Million 
SURGICAL CASES «nis year 


Since vitamin C is so intimately involved with the 


formation and maintenance of intercellular substances, | 
adequate levels are essential to facilitate and expedite 


tissue repair. Vitamin C is also indicated for routine 
pre- and post-operative administration, because of its 

role in aiding resistance to infection. — 
One 8-0z. glass of orange juice t.i.d. provides 


for recommending citrus: it has a high 
potassium content; it helps to counteract the 
CQ possible toxic effects of sulfa drugs; and it exerts a 
welcome energizing influence because of the 
‘milable fruit 
FLORIDA CITRUS COMMISSION « LAKELAND, FLORIDA 
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PUBLISHED EVERY 3 YEARS; MODERN DRUGS 


Dramatic proof of the finger tip reference 
value of THE MODERN DRUG ENCY- 
CLOPEDIA and its bi-monthly supplement- 
ary service, MODERN DRUGS, comes direct 
from 3,000 of their 50,000 doctor and druggist 
users. Results of an independently* conducted 
reader-research effort show overwhelming de- 
pendence upon this quick reference service— 
complete from description to prescription for 
authoritative data on new ethical drugs. Com- 


THE MODERN DRUG ENCYCLOPEDIA 
is handsomely bound in red fabricoid. Contains 1500 
pages, size 6" x 9%" x 2%". POSTPAID, $15** 
U.S.A.; $18 FOREIGN 


MODERN DRUGS SUPPLEMENTS 


are now sent every 60 days FREE to every encyclopedia sub- 
scriber. Keeps you up-to-date between editions. Complete with 
cumulative index for accurate reference to all new products 
therapeutically and alphabetically. 


DRUG PUBLICATIONS, 


49 West 45th Street, New York 36, New York 


MODERN DRUG 


Encyclopedia 


INDEX 


SUPPLEMENTS EVERY 60 DAYS 


pletely rewritten, the new Sth Edition of 
THE MODERN DRUG ENCYCLOPEDIA 
lists nearly 4,000 ethical drugs (including 


1,500 brand new listings) of 
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thon 


turers. Each listing includeslatest composition, 
action, use, supply, dosage, caution and contra- 
indication of the drug. Here is data that you, 
too, will find indispensable for saving time, 
without sacrifice of an authoritative source. 


175 manufac- 


ysicians prescribe for patients without this. It is 
indispensable (not quite) adjunct to my 


Washington, D.C. 
I find the bound book (present 5th Edition) most 
valuable. 


AUTHORITATIVELY COMPILED IN White Plains, N.Y. 


SEVEN SPECIAL SECTIONS 


One of my most valuable books and used more often 
than any other that I have. 


Lincolnton, N.C. 


| pRU@ PUBLICATIONS, INC. 
| 49 West 45th Street, New York 36, New York 
Enclosed is the sum of fifteen dollars ($15*°*°U.S.A.) for which please send 


dents please add 3% for sales tox.) 


— 
* 


x 
988 Medare Brug end Therapeutic inden | 
= || 
| 
with new drugs and coming with in- 
J Sa ee creased frequency and volume, a book such as Modern 
Drug Encyclopedia is indispensable. . 
New York, New York 
I have owned every edition of your encyclopedia 
except the first. Would have bought it but did not 
know this book was printed. If the physicians of 
this country and Canada and some of the foreign 
a countries knew its value, you would have been able 
to sell twice as many or more books per year. 
I like Modern Drugs because it gives honest pharma- 
cological information; because it frequently gives 
contra-indications and dangers; because it describes 
members of a similar group in similar or identical 
terms. I would find it hard to practice without it. 
P. I have Modern Drug Encyclopedia and use the 
journal as supplement, thus at my finger tips I have 
information on new drugs. 
York, Pa. ° 
I don’t see how a physician can know what other 
practice. 
Drugs 
@ Biologicals 
Allergens 
General index 
@ Therapeutic Index | me postpaid the new Fifth Edition of THE MODERN DRUG ENCYCLOPEDIA 
featuring for the first time | 
Self Pronouncing Drug Listings 
**includes three-year supplementary service at $3 per year. 
*AUIDIENCE ANALYSTS, Pe. 
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More than 10 years of research, plus 
experience of practice in thousands of 
cases, are combined to bring your hyper- 
tensive patients the best therapeutic 
benefits of Veratrum viride when you 
prescribe Veratrite®. 


These benefits are (1) prolonged fall in 
both systolic and diastolic blood 
pressure without postural hypo- 
tension; (2) improved circulation 
to vital organs; (3) effective con- 
trol of patients through years of 
sustained therapy; (4) complete 
safety with simplicity and economy 
of administration. 


Each tabule contains: 


Whole-powdered Veratrum Viride 
(irwin-Neisler). . . 40 C.S.R.* Units 


Veratrite 
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Sodium Nitrite............1 grain 
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* Carotid Sinus Reflex 


notably effective 
well tolerated 
broad spectrum antibiotic 


Highly effective in a wide range of bacterial, 
rickettsial, and viral pneumonias, CHLORO- 
MYCETIN (chloramphenicol, Parke-Davis) is par- 
ticularly valuable in mixed infections and where 
the causative agent is not easily ascertained. 
Unusually active against staphylococci, CHLORO- 
MYCETIN reduces the likelihood of broncho- 
pulmonary staphylococcal superinfection, an in- 
creasingly common complication. 
Chioromycetin is rapid in producing deferves- 
cence and recovery, according to recent com- 


parative studies. 


the pneumonias 


Exceptionally well tolerated, CHLOROMYCETIN 
is noted for the infrequent occurrence of even 
mild gastrointestinal and other side effects. 


Serious blood disorders following its use are 
rare. However, it is a potent therapeutic agent, 
and should not be used indiscriminately or for 
minor infections — and, as with certain other 
drugs, adequate blood studies should be made 


when the patient requires prolonged or inter- 
mittent therapy. 


Chioromycetin (chloramphenicol, Parke-Davis) is available in a variety of 
forms, including: Chloromycetin Kapseals.® 25¢@ mg., bottles of 16 and 100. 
Chioromycetin Capsules, 10@ ing., bottles of 25 and 100. Chloromycetin 
Capsules, 50 mg.. bottles of 25 and 100. Chloromycetin Ophthalmic 
Ointment, 1%. %-ounce collapsible tubes. Chloromycetin Ophthalmic, 

235 mg. dry powder for solution, individual vials with droppers. ’ 
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1. Olfactory nerve 10. Buccinator lymph nodes 19. Sensory root of trigeminal 28. Oropharynx 
2. Anterior ethmoidal 11. Lingual nerve nerve 29. Anterior & posterior 
artery 12. Inferior alveolar nerve 20. — root of trigeminal facial veins 
3. Ophthalmic nerve & artery 30. External illary 
4. Maxillary nerve 13. Lingual artery & vein 21. Superficial temporal genres apa 
5. Sphenopalatine ganglion 14. Mylohyoid nerve & artery artery & vein 
6. Anterior, middle & 15. Supramandibular lymph 22: Mandibular nerve 
posterior superior nelle 23. Sphenopalatine artery 32. Vagus nerve 
alveolar nerves 16. Submental lymph nodes 24. Internal maxillary artery | 33. External jugular vein 
7. Maxillary lymph nodes 17. Submaxillary lymph 25. Parotid lymph nodes 34. Internal carotid artery 
8. Anterior palatine nerve nodes 26. External carotid artery 35. Esophagus 
9. Great palatine artery 18. Trachea 27. Pterygoid venous plexus = 36. Internal jugular vein 


This is one of a series of paintings by Paul Peck, illustrating the anatomy of various organs and “Lederle 
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serious, frequently they will respond fo 
Aureomycin 


C Literature avai lable on request- 


LEDERLE LABORATORIES DIVISION 


amerrcan Cyanamid company 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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for 


corpus luteum 
failure 


PROLUTON 
PRANONE 


Whether a deficiency of corpus luteum hormone 
presents as spontaneous abortion, metrorrhagia, functional 
dysmenorrhea, or premenstrual tension, it may be 
corrected physiologically by PRoLUTON and PRANONE. 
PROLUTON (pure progesterone) is administered 
intramuscularly or as Buccal Tablets. PRANONE (ethisterone) 
- is administered as tablets. Both PRoLUTON and PRANONE 

aid development of a normal endometrium essential 

for uninterrupted pregnancy and normal menses. 


- PROLUTON@® (Progesterone U.S.P.) in oil for intramuscular injection. 


PROLUTON Buccal Tablets (Progesterone U.S.P.) in Schering’s special 
solid solvent base, Porynypro..® 


PRANONE® Tablets U.S.P.; anhydrohydroxyprogesterone) , 
orally effective 


Sehering CORPORATION BLOOMFIELD, N. J. 
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To gain weight. 


DIOL 


TRADEMARK 


[ORAL FAT EMULSION SCHENLEY ] 


A highly palatable emulsion 
containing 50 percent coconut 
oil and 12% percent sucrose, 
useful whenever caloric intake 
must be increased without 
undue increase in bulk. 


Delicious alone, or when taken 
with milk and other fluids, 
semisolid foods, and desserts. 


EDIOL* furnishes 600 calories 
daily, when taken as 2 table- 
spoonfuls q.i.d. The unusually 
small particle size of EDIOL 
(average, 1 micron) favors easy 
digestion, rapid assimilation. 


For children, or where fat 
tolerance is a problem, small 
initial dosage may be pre- 
scribed, then increased to the 
level of individual capacity. 


Available through all phar- 
macies, in bottles of 16 fl.oz. 


schenley 


SCHENLEY LABORATORIES, INC. 


LAWRENCEBURG ¢ INDIANA 
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*Trademark of Schenley Laboratories, Inc. 
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oral diuretic without equal 


“... superior ...in promoting sodium and water excretion.”! 
.. three-fourths the diuretic action of the standard 
[meralluride by injection]...”? 

“...@ valuable substance to replace parenteral diuretics 
in patients who require continuous 
diuretic medication.”3 


NEOHYDRIN 


THE DIURETIC TABLETS THAT WORK 


Moyer, J. H., and Handley, C. A.: Federation Proc. 11:378, 1952. 


1. 
2. Greiner, T.; Gold, H.; Warshaw, L.; Palumbo, F.; Weaver, Mathes, 
and R.: Federation Proc. 11:352, 1952. 


' 3. Goldman, B. R., and Steigmann, F.: J. Lab. & Clin. Med. 40:803, 1952. 


how to use this new drug 

Maintenance of the edema-free state has been accomplished with 
as little as one or two NEOHYDRIN Tablets a day. Often this dos- 
age of NEOHYDRIN will obtain per week an effect comparable to a 
weekly injection of MERCUHYDRIN.® When more intensive ther- 
apy is required one or two tablets three times daily may be 

prescribed as determined by the physician. 
Gradual attainment of intensive therapy is recommended to 
preclude gastrointestinal upset which may occur in occa- 
sional patients with immediate high dosage. In rare 
instances a sensitivity to NEOHYDRIN may arise. Though 
oe sustained, the onset of NEOHYDRIN diuresis is gradual. 
ae Injections of MERCUHYDRIN will be initially necessary 


Any patient receiving a diuretic should ingest daily 
a glass of orange juice or other supplementary 
source of potassium. Any patient receiving a 
diuretic should be watched for signs of deple- 
« tion in sodium and chlorides especially 
i  _ in hot weather. Such depletion may 
"7 first manifest itself as a refractivity 
t ‘to the diuretic and can be corrected 
- by ingestion of sodium chloride. 


packaging 
Bottles of 50 tablets. 
are 18.3 mg. of 
3-chloromercuri-2- 
methoxy-propyl- 
y/* _ urea in each tablet. 
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for effective cough therapy 


Hycod 


e 
an BITARTRATE 
(Dihydrocodeinone Bitartrate) 

Three forms available: Oral Tablets (5 mg. per tablet), 
Syrup (5 mg. per teaspoonful), Powder (for compounding). 
May be habit forming; narcotic blank required. 

Average adult dose 5 mg. Literature on request. 


Endo Products Inc., Richmond Hill 18, N.Y. 


22 
€ 
d le 
4 ad off! 


the PULMONARY VENTILATOR 


Here’s a modern instrument designed spe- 
cifically for intermittent positive pressure 
therapy. Clinically proved, the M.S.A. Pul- 
monary Ventilator assures effective dis- 
tribution of aerosols, such as broncho- 
dilators and bacterio-static agents, through- 
out the respiratory tract. The unit can be 
used on any standard oxygen cylinder. Its 
ease of operation permits quick and efficient 


SAFETY EQUIPMENT HEADQUARTERS 


application in hospitals, doctors’ offices, or 
in the patient’s home under the physician’s 
directions. 

Our bulletin describes the instrument's 
many uses in inhalational therapy—operat- 
ing features—ease of maintenance. Write 
for your copy today. Price of M.S.A. Pul- 
monary Ventilator with mouthpiece assem- 
bly and Nebulizer attachment—$195.00. 


MINE SAFETY APPLIANCES COMPANY 


Breddeck, Thomes and Meade Streets 
Pittsburgh 8, Pe. 


At Your Service: 
82 Branch Offices in the United States 
and Canada 
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PENALEV Tablets dissolve readily in milk formulas and fruit juices 
without appreciably altering their taste. 
In treatment of the more commonly 


encountered systemic infections . . . 


af SOLUBLE TABLETS CRYSTALLINE POTASSIUM PENICILLIN G 


are at least as effective as the considerably 
more expensive newer antibiotics . . . 


and are very much less toxic.'*? 


Sharp & Dohme 
Philadelphia 1, Pa. 


Following oral administration of penicillin, 
‘sensitivity reactions of all types are much 
less common . . . ’*4 as compared with par- 

enteral therapy. 


#50,000, 100,000 AND 250,000 UNITS, IN PACKAGES OF 12 AND 100 TABLETS. 


1. Brit. M.J. 2:1361, 1951 
2. Brit. M.J. 2:1365, 1951 
3. Am. J. Med. 3:216, 1949 
4. J.A.M.A. 147:207, 1951 


Keefer* has stated that in most cases, “‘thera- 


peutic results that follow oral t are 
every way to these 


parenteral therapy. 
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RAPID 
SUSTAINED 


CONTROLLABLE 


THE PARENTERAL SOLUTIONS OF 


Veriloid 


REDUCTION OF 


INTRAMUSCULAR VERILOID 
Injected deep into the muscle, a 
single dose attains its maximum hy- 
potensive response in 60 to 90 min- 
utes. By repeated injection every 3 
to 6 hours, the blood pressure may 
be kept depressed for hours or days 
if necessary. Solution Intramuscular 
Veriloid provides 1.0 mg. of alka- 
vervir (mixed Veratrum viride alka- 
loids) per cc. of isotonic buffered 
solution. 


aqueous 


INTRAVENOUS VERILOID 
Given in proper dilution slowly by 
vein, Solution Intravenous Veriloid 
usually reduces both the systolic and 
diastolic blood pressures in a matter 
of minutes—entirely within the con- 
trol of the physician. This valuable 


emergency drug frequently proves 
to be a life-saving measure. Contains 


0.4 mg. of alkavervir (mixed Vera- 
trum viride alkaloids) in 0.25 per 
cent acetic acid solution. 


Acting rapidly in a significantly high 
percentage of patients, the parenteral 
solutions of Veriloid afford a positive 
means of reducing critically elevated 
blood pressure. They have been found of 
great value for the relief of the distress- 
ing symptoms of prolonged, severe blood 
pressure elevation, and in hypertensive 
emergencies when the degree of hyper- 
tension assumes life-threatening propor- 
tions. These parenteral agents are indi- 
cated in hypertensive states accompany- 
ing cerebral vascular disease, malignant 
hypertension, hypertensive crisis (en- 
cephalopathy), toxemias of pregnancy, 
pre-eclampsia, and eclampsia. 


RIKER LABORATORIES, INC. 
8460 BEVERLY BOULEVARD © LOS ANGELES 48, CALIFORNIA 


VERILOID, GENERICALLY DESIGNATED ALKAVERVIR, IS 
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Veriloid is available in This male patient, 41 years of age, was given the same dose of 
ms seni : Veriloid tablets (26 mg. daily) for a period.of five months. During 
Veriloid (plain) in 1, 2, mg. , . . 
1 tableta; starting, dosage 9 to that time, he was able to resume his normal sedentary occupation at 
15 mg. daily, to be adjusted accord- full activity. Note the prompt and sustained reduction in diastolic 
pressure and the subsequent good reduction in systolic pressure. 
Veriloid with Phenobarbital (Veri- 
loid-VP), each scored tablet present- Not every patient shows this spectacular response to oral Veriloid. 
ing Veriloid 2 mg. and phenobarbital 
“> sheen However, a sufficiently large number do, warranting the adminis- 
- Veriloid-VPM, each scored tablet tration of this hypotensive agent to every patient with elevation of 
containing Veriloid 2 mg., phenobar- blood pressure sufficient to require treatment. 
bital 15 mg., and mannitol hexani- 
trate 10 mg. Initial recommended dos- 
age for VP and VPM, 1 to 1% tab- *Kauntze, R., and Trounce, J.: Treatment of Arterial » 
lets t.i.d. or q.i.d. Hypertension with Veriloid, Lancet 2:1002 (Dec. 1) 1951. 
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desire to live to 

be adversely ofluenced dy 

nutritional inadequacy an al 

Capsules combining steroids, nutritional 

mild antidepressant fave been specially ‘ormulated to counter 
‘this problem by helping to prevent the premature onset 

of degenerative changes 


in preventive geriatrics 


“MEDIATRIC’ carsues 


steroid-nutritional compound 
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“the 


preoperative 
treatment 


of choice”* 


(Brand of iodothiouracil) 


in large, neiieiier goiters 


substernal thyroid enlargements 


thyroid glands with diffuse hyperplasia 


% 


From a study of 70 
surgical patients, 
McClintock and Lyons 
found that subtotal 
thyroidectomy was easier 
in patients prepared 
with ITRUMIL than 

with other methods. 
Among their other 
favorable findings: 


Many patients had relief 

of pressure symptoms, 
Drop in pulse rate 

was sustained. 

20 patients had significant 
preoperative weight gains. 
There was almost no oozing 
from the gland at operation. 


@ Friability was not a problem. 
@ Postoperative course 


was smooth. 


Side effects appeared to 
be less severe. 


50-mg. scored tablets 
Bottles of 100 and 1000. 


ITRUMIL ...a unique antithyroid drug with a unique mode of action 


CLINTOCK, J. ©., AND LYONS, J. Act ¥. STATE 2. MEO. 6203688, 1001 Summit, New Jersey 
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‘WILSON opens the door 


to economical ACTH THERAPY 


Now physicians can use either Corticotropin Solution 
Wilson or Purified Corticotropin-Gel Wilson for 
less than 3¥¢ per unit of clinical activity. 
WHEN WILSON CORTICOTROPIN IS USED. 
ACTH THERAPY TRULY ECONOMICAL 
FOR HIGH QUALITY AT LOW COST 


meointeine therapeutic ection for 24 hours or leager is stable in solution end requires ne equeevs reconstitution 


Nem 660: 5 cc. viel—Tote!l 200 U.S.P. 
units (40 U.S.P. units per cc.) 
Physicions’ Price: $6.60 


When ordering Corticotropin Wilson plese 
specify item avmber. 


POR DESCRIPTIVE LITERATURE, WRITE TO 


THE WILSON LABORATORIES 
Department D-8, 4231 S. Western Blvd. 


Chicago 9, IHlinois 
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Nem 960: cc. viel—Tetel 400 units | 
(Clinically equivelent to 80 U.S.P. units 
| per cc.) Physicions’ Price: $12.40 | ee 
Purified Corticotropin-Gel Wilson and 
Corticotrepin Solution Wilson have 
been eccepted by the Council on 
Pharmacy ond Chemistry of the Ameri- 
can Medicel Association. 
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for gastric hyperacidity in peptic ulcer 


Suspension Maatox—Rorer provides the 
hydroxides of Magnesium and Aluminum in 
colloidal form . . . pleasantly flavored and highly 
acceptable, even with prolonged use. 

Relief of pain and epigastric 

distress is prompt and long-lasting. 

Freedom from constipation and 

side effects common to other antacids 


is noteworthy. 


in 355 cc. (12 fluidounce) 
bottles. Also in bottles of 100 
tablets. (Each Maalox tablet is 
equivalent to 1 fluidram of 
Suspension.) 


Samples will be sent 
promptly upon request. 


WILLIAM H. RORER, INC. 
Drexel Bidg., Independence Square, Philadelphia 6, Penna. 
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more than 
ANALGESICS 


This new concept of salicylate action ex- 
plains many of the clinical results obtained with 
salicylate therapy in the treatment of arthritides 
and rheumatic afflictions—observed results that 
cannot be attributed to analgesic action alone. 


MASSIVE DOSAGE 


To obtain maximum resu!ts, high salicylate 
blood levels are required. This means high oral 
dosage—in the order of 60 to 120 grains (4 to 8 
Gm.) a day. This massive salicylate dosage 
can be attained, without excessive gastric dis- 
turbance, by using Salcedrox. 

Salcedrox virtually eliminates gastric dis- 
turbance, because of the protective combination 
with activated aluminum hydroxide and cal- 
cium carbonate. 


Salcedrox also contains a high dose of vita- 
min C, because it has been observed that rheu- 
matic and arthritic states show vitamin C defi- 
ciencies, and salicylate therapy has a tendency 
to intensify depletion of vitamin C. 


*Proceedings Soc. Exp. Bio. Med., 1952, v80, 51-55, 
G. Cronheim, et al. 


FORMULA 


..-5 or. 0.3 Gm) 
Gel. 
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pain relief. 


rheumatic patient, with 


, Clinically proven more effective 
than salicylates alone—and remarkably free 
from toxic effects, even on administration. 
Each yellow enteric-coated Tablet provides 0.3 Gm. (5 gr.) 
sodium salicylate U.S.P., and 0.3 Gm. (5 gr.) para-aminobenzoic 
acid (as the sodium salt). 

Pabalate-Sodium Free is equally effective—for use when sodium intake 
is restricted, as in certain circulatory diseases, and for concurrent admin- 
istration with ACTH and cortisone. | 
Each Persian rose enteric-coated Tablet provides 0.3 Gm. (5 gr.) 
ammonium salicylate, and 0.3 Gm. (5 gr.) para-am 
acid (as the potassium salt). 


A. H. ROBINS CO., INC. ¢ Richmond 20, Virginia 
Ethical Pharmaceuticals of Merit since 1878 


© Smith, R. T.: J. Lencet 70:192, 1950 
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PULVULES 


Natural bile acids 
help restore 
natural biliary function 


@ ‘Bilron’ contains natural conjugated 
bile acids combined with iron. 


@ ‘Bilron’—a potent, true choleretic— 
produces bile of natural composition and 


consistency. 

@ ‘Bilron’ is chemically enteric. It is sol- 
uble in the alkalinity of the intestine, 
where bile is normally released. 


Eli Lilly and Company 
Indianapolis 6, Indiana, U.S. A. 


*Bilron’ is indicated in gall-bladder-type 
indigestion, constipation, biliary 
dyskinesia, and following cholecystectomy. 


(IRON BILE SALTS, LILLY) 
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Editorial 


Involvement of the Heart in 
Infectious Mononucleosis 


infectious mononucleosis the lesion is wide- 
spread and may be found in practically all 
of the organs. The heart does not escape. 
Most reports of cardiac involvement are based 
upon three types of evidence: electrocardio- 
graphic, clinical and pathologic. Cardiac in- 
volvement in infectious mononucleosis needs 
evaluation, particularly from the point of view of 
incidence, pathogenesis and clinical significance. 
Electrocardiographic studies have been the main 
source of these observations. As early as 1922 
Longcope,' in his report of ten cases of infectious 
mononucleosis, noted inverted T-waves and 
premature ventricular contractions in one of his 
patients. In 1944 Logue and Hanson? listed 
one case of infectious mononucleosis among 
100 cases of partial heart block gathered from 
an electrocardiographic study of 4,264 patients. 
Candel and Wheelock* presented one patient 
whose precordial leads evidenced varying T- 
wave changes. In 1946 Evans and Graybiel‘ 
reported four cases of infectious mononucleosis 
with electrocardiographic changes consisting 
primarily of lowering of the T-waves and, in all 
but one case, of T-wave inversion in precordial 
leads. A transient friction rub was heard in one 
patient. Rheumatic fever was satisfactorily ex- 
cluded in these cases. The same authors men- 
tioned a fifth patient with proven infectious 
mononucleosis in whom massive pericardial 


1 Lonocope, W. T. Infectious mononucleosis 


(glandu- 
lar fever) with a report of ten cases. Am. J. M. Sc., 164: 


781, 1922. 

? Locuz, R. B. and Hanson, J. F. Heart block. A 
study of 100 cases with prolonged P-R interval. Am. J. 
M. Se., 207: 765, 1944. 

3 CANDEL, S. and Wueetocx, M. C. Acute non- 
specific itis. Ann. Int. Med., 23: 309, 1945. 

4Evans, W. F. and Gaavemz, A. Electrocardio- 
graphic evidence of cardiac complications in infectious 
mononucleosis. Am. J. M. Sc., 211: 220, 1946. 
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effusion developed. A friction rub was heard 
early in the illness and the electrocardiographic 
changes were consistent with pericardial ef- 
fusion. On valid grounds the possibility of 
coexisting rheumatic fever was considered 
unlikely. Evans and Graybiel suggested that 
the cardiac involvement in infectious mononu- 
cleosis was more characteristically pericardial 
than myocardial. Boehm, Rose and Barnes® 
also noted an electrical pattern suggesting peri- 
carditis. In 1946 Young® reported electro- 
cardiographic changes in two patients with 
infectious mononucleosis; in one the P-R 
interval varied between 0.16 and 0.20 seconds, 
in the other the T-waves varied in height. 

In 1946 Wechsler, Rosenblum and Sills’ 
published their detailed report of 556 epidemic 
cases of infectious mononucleosis. They 
formed electrocardiograms in 223 of the cases. 
Fifty-three patients (23 per cent) had abnormal 
electrocardiograms, divided into the following 
groups: abnormal T-waves, thirty-nine; pro- 
longed P-R interval (up to 0.40 seconds), 
eight; prolonged P-R interval and abnormal T- 
waves, six. In two of these fifty-three patients 
there were records of electrocardiograms taken 
during a previous hospitalization and in both 
instances the older records were normal. 

Lyon® in 1946 described the case of a forty- 
seven year old woman presumed to have in- 


* Boznm, W. F., Rose, W. R. and Barnes, H. N. 
Electrocardiographic in infectious mononucleo- 
sis. Illinois M. J., 98: 260, 1950. 


in an Army Post. Ann. Int. Med., , 25: 113; 25: 236, 1946. 
8 Lyon, E. Acute myocarditis as a sequel to infectious 

mononucleosis. (Contribution to problem of virus myo- 

carditis.) Acta med. orient., 5: 228, 1946. 


during upper respiratory infections. Am. Heart J., 32: 
383, 1946. 
‘Wecusiter, H. F., Rosenstum, A. H. and Smuts, 
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fectious mononucleosis with acute myocarditis. 
However, on the basis of the findings presented 
the diagnosis of infectious mononucleosis was 
not clearly established and it was not proved 
with certainty that the patient had myocarditis. 
In 1946 Geraghty® presented the case of a 
fourteen year old boy with infectious mono- 
nucleosis whose clinical course included no 
cardiac manifestations other than an apical 
systolic murmur heard by one examiner. Four 
electrocardiograms were recorded between the 
nineteenth and forty-ninth days of the illness 
and T-wave alterations were noted in leads u, 
mm and 1vF. In 1948 Jaffe, Field and Master!® 
reported significant deviations in nine of twenty- 
two cases (41 per cent) of infectious mononucleo- 
sis studied electrocardiographically. In these 
nine lowering or inversion of the T-waves was 
the characteristic deviation but two also showed 
changes in the P-R interval. Significant Q 
waves, QRS abnormalities or RS-T deviations 
were not found. The T-wave alterations ap- 
peared in both the limb and chest leads in three 
cases, in the chest leads alone in two cases, and 
in the limb leads alone in four cases. The T- 
waves were moderately inverted in eight cases; 
in one T2 and T3 became deeply inverted. In 
one case occasional ture auricular con- 
tractions occurred. Rapaport"! in 1948 described 
the results of electrocardiographic studies in 
eight of his group of forty-three patients with 
infectious mononucleosis. In six cases the 
electrocardiograms were normal. In a patient 
with pre-existing rheumatic heart disease there 
was auricular fibrillation. In another patient, 
with no history of cardiac disease, elevation of 
the S-T segments in leads 11 and m1 were present 
during the illness. Bennike '* in 1951 summarized 
his observations in 166 cases of infectious mono- 
nucleosis and concluded that the electrocardio- 
graphic changes occurring in the acute phase of 
the disease were of transient character. The 
principal changes were in the T-waves. Depres- 
sion or inversion of the T-wave occurred in 
lead 1 or lead 1 in approximately 5 per cent of 


* Geracnuty, F. J. Heart complications in infectious 
mononucleosis. South. M. J., 39: 693, 1946. 

10 Jarre, H. L., Frexp, L. E. and Master, A. M. The 

in infectious mononucleosis. New York 
State J. Med., 48: 1382, 1948. 

1! Rapaport, S. I. Infectious mononucleosis. An 
analysis of forty-three cases. Ann. West. Med. & Surg., 2: 
543, 1948. 

18 BennikE, T. Penicillin treatment of infectious mono- 
nucleosis. Arch. Int. Med., 87: 181, 1951. 
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the patients but transient increased negativity 
in lead m1 alone occurred in more than one-third 
of the patients. In only one patient, a child of 
six, were the changes found at re-examination 
one month after discharge. Kalk!* found “‘myo- 
carditis mononucleosa” in half of his fifty-one 
patients. He noted lengthening of Q-T and 
broad QRS complexes as well as increased 
conduction time, low voltage and some depres- 
sion of the ST interval in leads 1 and m1. 

These electrocardiographic observations indi- 
cate that abnormalities in the electrocardiogram 
are most frequently noted in the T-waves and 
but rarely in auriculoventricular conduction. 
Non-specific alterations may occur in the 
electrocardiogram in patients with infectious 
mononucleosis just as they occur with other 
acute infectious diseases. There is nothing 
characteristic or specific in these manifestations. 

The contributions from clinical studies are not 
numerous. In 1931 Bradshaw'‘ described the 
case of a seventeen year old female college 
student, with no history of rheumatic fever, who 
apparently recovered from an episode of in- 
fectious mononucleosis but noted dyspnea and 
palpitation on effort one and one-half months 
later. In the next month an apical presystolic 
murmur was detected. She is reported!® to 
have died seven years later of myocardial fail- 
ure. She had been examined three months 
prior to the onset of infectious mononucleosis 
and there was then no evidence of heart disease. 
It is apparent that one cannot with certainty 
ascribe the heart disease to the infectious mono- 
nucleosis. It is possible that the infectious mono- 
nucleosis activated a previously quiescent rheu- 

In his monograph of 1942 dealing with 549 
cases of infectious mononucleosis Thomsen 
states that symptoms referable to the heart were 
observed in eight cases (1.5 per cent). Bennike '* 
observed no clinical signs of heart disease among 
166 patients with infectious mononucleosis 
with the exception of two patients with some 
cyanosis in the acute phase (the cardiac origin 
of which was doubtful) and one patient in 


13Karx, H. Uber die infektiose Mononukleose. 
Deutsche med. Wehnschr., 76: 357, 1951. 

14 BrapsHaw, R. W. Mitral stenosis infecti- 
ous mononucleosis. Ohio State M. J., 27: 717, 1931. 

16 Bernstein, A. Infectious mononucleosis. Medicine, 


AMERICAN JOURNAL OF MEDICINE 


19: 85, 1940. 

16 THomsen, S. Studier over mononucleosis infectiosa 
paa basis at 549 tilfaelde. Copenhagen, 1942. Munks- 
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whom extra-systoles were detected. Wechsler, 
Rosenblum and Sills’ found little in their large 
series of cases to differentiate the group with 
abnormal electrocardiograms from those with 
normal electrocardiograms. There were no 
cardiac symptoms except for an occasional 
patient who complained of intermittent sharp 
precordial pains. A patient whose infectious 
mononucleosis started with substernal pain 
was studied by Boehn, Rose and Barnes® in 
1950. The electrocardiographic pattern was 
suggestive of pericarditis but no friction rub 
was found and the patient recovered promptly. 
The pathologic studies are more impressive 
than the clinical observations. Among the 
small number of postmortem studies of patients 
with infectious mononucleosis several include 
a description of the heart. DuBois'’ in 1930 
reported the case of a twenty-six year old man 
with infectious mononucleosis in whom pneu- 
monia and empyema of the right pleural cavity 
developed. At autopsy a rheumatic-like vegeta- 
tion was found on the mitral valve. However, 
this patient did have a history suggesting previ- 
ous heart disease. Even if one were inclined to 
dismiss the likelihood of a previous rheumatic 
infection it is possible that the empyema, itself 
due to secondary infection, may have caused the 
endocarditis. In 1942 Jersild’* presented the 
case of a twenty-five year old man with infectious 
mononucleosis who was described as showing 
symptoms of severe myocarditis. The electro- 
cardiogram revealed depression of the S-T 
segments in leads 1 and im. He died eight days 
after the onset of the illness and at autopsy the 
heart was described as showing no evidence of 
fatty changes or of coronary artery disease. 
Ziegler'® in 1944 reported the case of a twenty- 
two year old woman with infectious mono- 
nucleosis who died in the fourth week of the 
disease from rupture of the spleen. The heart 
muscle was described as showing the acute 
changes common to many infectious diseases 
but remarkably free of the cellular infiltrations 
which were noted in the liver, kidneys, lungs 
and spleen. In 1947 Allen and Kellner®® reported 
the case of a twenty-three year old Air Force 
11 DuBoss, A. H. De la pathogénie de Pangine & 
. Acta med. Scandinav., 73: 237, 1930. 
18 Jersitp, T. Mononucleosis infectiosa med letalt. 
Férlob. (Hospitalstid), 14: 1705, 1942. 
19 Zrecter, E. E. Infectious mononucleosis. Report of 


a fatal case with autopsy. Arch. Path., 37: 196, 1944. 
20 Atten, F. H. and KELLNER, A. Infectious mono- 


nucleosis. An autopsy report. Am. J. Path., 23: 463, 1947. . 
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pilot who died in an aircraft accident thirty-one 
days after the onset of an illness clinically proven 
to be infectious mononucleosis and approxi- 
mately two weeks after remission of symptoms. 
Focal interstitial collections of mononuclear 
cells and lymphocytes were found in the heart. 
This is the first description of such a cardiac 
lesion on postmortem examination in infectious 
mononucleosis. In the same year Brien” pre- 
sented data concerning two Canadian soldiers 
who died of spontaneous rupture of the spleen. 
No gross pathologic changes were noted in their 
hearts but small accumulations of mononuclear 
cells were found in the heart muscle and under 
the endocardium. 

In 1948 Custer and Smith”? reviewed the 
entire subject of the pathology of infectious 
mononucleosis. The study included a total of 
nine autopsies, in eight of which the heart was 
examined histologically. In six cases the authors 
noted small myocardial infiltrates, similar to 
those already described by Allen and Kellner 
(whose case was also included). Custer and 
Smith were unable to demonstrate pericarditis. 
They suggested that the lesions found in the 
myocardium probably explain the electro- 
cardiographic changes described in infectious 
mononucleosis. The same pathologic material 
was mentioned in 1947 by Gore and Saphir?* 
in their classification of 1,402 cases of myocardi- 
tis. Dolgopol and Husson” in 1949 reported the 
case of a nineteen year old girl with infectious 
mononucleosis who died on the tenth day of her 
illness, which resembled bulbar poliomyelitis. 
At necropsy the heart showed moderate edema 
of the myocardium and loss of striation. In 
1950 Kass and Robbins”® described the case of 
a nineteen year old girl who died abruptly 
following rupture of the spleen. The pathologic 
findings suggested the diagnosis of infectious 
mononucleosis. The heart was involved only by 
focal collections of lymphoid cells. In the sub- 


2! Brien, F. S. Infectious monon 
tions. Canad. M. A. J., 56: 499, 1947. 

22 Custer, R. P. and Smitn, E. B. The pathology of 
infectious mononucleosis. Blood, 3: 830, 1948. 

23 Gore, I. and Sapuir, O. Myocarditis. A classifica- 
tion of 1402 cases. Am. Heart J., 34: 827, 1947. 

#4 Dotcopo., V. B. and Husson, G. S. Infectious 
mononucleosis with complications. Report 
of a fatal case. Arch. Int. Med., 83: 179, 1949. 

26 Kass, E. H. and Rossins, S. L. Severe hepatitis in 
infectious mononucleosis. Report of a case with minimal 
clinical manifestations and death due to rupture of the 
spleen. Arch. Path., 50: 644, 1950. 


264 


endocardial region and within many trabeculae 
carneae there were interstitial collections of 
typical and atypical lymphocytes, some of the 
latter forms resembling the lymphocytes seen 
in infectious mononucleosis. 

This constitutes our present knowledge of 
involvement of the heart in infectious mono- 
nucleosis. On clinical grounds alone the heart 
is infrequently affected. When electrocardio- 
grams are performed routinely, a much higher 
incidence of involvement is revealed, varying 
from 5 to 50 per cent; but there is little or no 
correlation between these electrocardiographic 
abnormalities and clinical findings pointing to 
cardiac disease. The correct interpretation of 
these electrocardiographic findings remains 
uncertain. The most consistent reported ab- 
normality is in the T-wave. In view of the fact 
that alterations in the T-wave may be caused 
by drugs, fever, increased tonus of the auto- 
nomic nervous system, electrolyte disturbances, 
tachycardia and by the position of the patient, 
these electrocardiographic changes must be 
evaluated with caution. However, the appear- 
ance of focal interstitial infiltration of abnormal 
lymphocytes in the myocardium at necropsy 
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strongly suggests that the electrocardiographic 
changes are due to organic changes. No patho- 
logic evidence of definite pericardial inflamma- 
tion has yet been presented but the clinical and 
electrocardiographic observations of Evans and 
Graybiel‘ suggest that this does occur. 
Although the articles reporting cardiac changes 
are numerous, the evidence adds up to an unim- 
pressive total. There seems to be little to fear 
from cardiac infectious mononucleosis and, as 
yet, only one death has been ascribed to this 
cause. Those patients who died of central nerv- 
ous system involvement or of splenic rupture 
showed a definite myocarditis but we have little 
reason to believe that chronic heart disease 
occurs in those who recover. It seems probable 
that hepatitis is a much more likely cause of 
prolonged convalescence, and if the hepatitis be 
treated adequately, it is probable that the myo- 
cardium will be protected adequately. At this 
time the danger is that minor electrocardio- 
graphic deviations may cause too much concern 
in both physician and patient and lead to 


unnecessary treatment. 
Georce H. Houck, M.D. 


AMERICAN JOURNAL OF MEDICINE 


. 


Clinical Studies 


The Prolonged Treatment of Rheumatoid 
Arthritis with Cortisone and 
Corticotropin’ 


ME vin H. Levin, m.p., J. BERNARD Rivo, M.D., WAYNE SCOTT, M.D., 
WILLiAM G. FIGUEROA, M.D., LEO FRED, M.D. and THomas F. BARRETT, M.D. 


Los Angeles, California 


His article describes our experience with 

the administration of adrenocorticotrophic 

hormone (ACTH) and cortisone to fifty 
patients with rheumatoid arthritis, with empha- 
sis upon the long-term results. Although the 
short-term effects of these hormones upon this 
disease have now been well documented,'~** at 
the time this investigation was begun few data 
were available concerning their prolonged 
usage. 

This study was undertaken in an attempt to 
gain information concerning: (1) The clinical 
effects and dosage requirements of ACTH and/ 
or cortisone when used continuously for pro- 
longed periods in patients with rheumatoid 
arthritis. (2) The practicality of such continuous 
long-term treatment in an outpatient clinic, 
including the necessary clinical and laboratory 
follow-up. (3) The comparative effectiveness of 
ACTH, parenteral cortisone and oral cortisone. 
(4) The nature and incidence of untoward 
effects from these drugs when given for long 
periods. The present report summarizes the 
data accumulated in these patients from 
September 1, 1950, to March 1, 1952. 


METHODS 


The fifty patients included in this study had 
active rheumatoid arthritis as determined by 
history, physical examination, laboratory pro- 
cedures and x-ray examination. All stages of the 
disease were represented (Table 1), with six, 
seventeen, eighteen and nine patients in stages 1, 
ll, m1 and tv, respectively, according to the 
classification of Steinbrocker et al.*¢ 


Of the total group, thirty-three patients had 
rheumatoid arthritis of the peripheral joints, 
thirteen had combined rheumatoid spondylitis 
and peripheral arthritis, and four had rheu- 
matoid spondylitis only. All were men except 
for three women with peripheral arthritis. 


TABLE 1 
CLASSIFICATION OF RHEUMATOID ARTHRITIS 
BEFORE TREATMENT 


No. of Patients 
Stage Total 
Class 1*| Class 2 Class 3 | Class 4 

0 4 2 0 6 
0 6 11 0 17 
cans eens 0 3 11 4 18 
0 2 4 3 9 

* Steinbrocker’s classification. 


Forty-nine were Caucasian, one a Negro. Their 
ages varied from twenty-three to sixty-one years, 
with an average of forty-two years. The duration 
of the disease prior to therapy ranged from three 
months to twenty-five years, averaging 7.4 years. 
Throughout the course of hormone treatment 
physical therapy and other adjunctive measures 
were continued. 

Treatment was begun during hospitalization. 
As soon as a Clinical plateau had been obtained 
the patients were discharged and followed in the 
outpatient clinic. 

During hospitalization, studies consisted of 
baseline and weekly blood counts, sedimentation 


* From the Veterans Administration Center, and the Department of Medicine, University of California, 
Los Angeles, Calif. 
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rates, urinalyses, blood sugar and electrolyte de- 
terminations, and electrocardiograms. Glucose 
tolerance tests were performed when persistent 
hyperglycemia was noted. Weight and blood 
pressure records were obtained daily. When 
present, subcutaneous nodules were biopsied 


TABLE 
TOTAL DURATION OF THERAPY 
(to March 1, 1952) 


No. of No. of 

Months Patients 
0-2 8 
3-4 5 
5-6 9 
7-8 1 
9-10 6 
11-12 3 
13-14 6 
15-16 7 
17-18 5 
Total 50 


before and during hormone therapy. Subjective 
and objective joint assessments were made twice 
weekly and were recorded on a separate data 
form. Photographs were obtained at regular 
intervals. | 


More frequent observations were made in 
certain cases when necessary. 

Total length of therapy in these fifty cases is 
indicated in Table u. As noted twenty-seven 
patients were observed for a period ranging from 
nine to eighteen months while receiving therapy 


regularly. 
THERAPY 


Three therapeutic programs were utilized in 
this study: (1) intramuscular ACTH followed 
by intramuscular cortisone, followed by oral 
cortisone; (2) intramuscular cortisone followed 
by oral cortisone; and (3) oral cortisone only. 
Table mi illustrates the various treatment 
schedules. 

In all groups initial “suppressive” therapy 
consisted of relatively high doses of hormone in 
an effort to obtain rapid improvement. Medica- 
tion was then gradually reduced to an amount 
consistent with maintenance of most or all of 
the early benefit, i.e., ““maintenance” therapy. 

Suppressive Therapy. The first group, consist- 
ing of fifteen patients, received ACTH for 
initial suppressive therapy. Since our objective 


TABLE Ill 
TREATMENT SCHEDULE—DOSE AND DURATION 


Initial Suppressive Treatment Maintenance Treatment 
Drug Used Daily Dose | No. of Days | Cases Drug Used Daily Dose | No of Months| Cases 
(mg.) (mg.) 
80-90 7-24 ss 25-65 1-2 4 
Average 19 Average 47 | Average 1.5 
Cortisone, intra- Cortisone, intra- 
muscular......... 100-200 9-22 15 muscular......... 40-190 0.5-9 25 
Average 148 | Average 12 Average 75 | Average 3.0 
Cortisone, oral... .. .. 100-300 8-30 20 | Cortisone, oral...... 25-163 0.5-14 40 
Average 182 | Average 16 Average 80 | Average 8 


Following hospitalization patients were ex- 
amined three times a week for several months, 
then once weekly and later once every two 
weeks. During this outpatient period routine 
subjective and objective joint measurements 
and laboratory follow-up data including blood 
counts, sedimentation rates, blood glucose 
determinations and urinalyses were obtained 
at six-week intervals. Electrolyte determinations 
were obtained when indicated. Each patient 
had a chest x-ray at three-month intervals. 


was to maintain this group on an outpatient 
status most patients were changed to a short 
period (averaging fourteen days) of combined 
ACTH and cortisone therapy. The average 
daily dose for this transition period was ACTH, 
40 mg., and cortisone, 100 mg. Thereafter 
cortisone alone was used to maintain this group. 

A second group consisting of fifteen patients 
was given cortisone only—first intramuscularly, 
then orally. The third group of twenty patients 
received oral cortisone alone. 
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Maintenance Therapy. Of the group started 
with ACTH therapy, four patients were main- 
tained on ACTH before cortisone maintenance 
was instituted. They received an average of 25, 
40, 60 and 65 mg. of ACTH per day for a period 
of 52, 60, 21 and 42 days, respectively. 
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controlled with 100 mg. of oral cortisone per 
day or less, and twenty-one (42.0 per cent) were 
maintained on 75 mg. per day or less. The aver- 
age daily maintenance dose of cortisone, ex- 
cluding the six cases requiring unusually large 
amounts, was 70 mg. 


STAGE I 


Fic 1. Response of patients in stage 1 (early rheumatoid arthritis) to initial 
suppressive therapy (S) and to maintenance therapy charted at intervals of two 
months. Each patient’s course is depicted by a single line. 


As depicted in Table iv twenty-five patients 
were maintained on intramuscular cortisone 
given three times per week while outpatients. 
The cortisone administered was calculated on 


TABLE IV 
DAILY MAINTENANCE CORTISONE DOSE 


Number of Patients 
Dose 
(mg.) 
Intramuscular | Oral 
25 to 50 7 9 
51 to 75 12 12 
76 to 100 2 13 
110 to 190 4 6 
Total 25 40 


a daily basis. The daily maintenance dose re- 
quirement averaged 75 mg., but if the four 
individuals who received unusually large doses 
(over 110 mg. per day) are excluded, the average 
maintenance dose would be 59 mg. per day of 
cortisone. Most of this group was subsequently 
treated with oral cortisone. 

Oral cortisone was utilized as maintenance 
therapy in forty cases for an average period of 
eight months with an average daily dose of 
80 mg. (Table iv.) Of these all but six were 
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RESPONSE 

The therapeutic criteria used in this study to 
measure response to treatment are those pro- 
posed by Steinbrocker et al.?* The response of 
patients in each stage of the disease is illustrated 
separately. (Figs. 1 to 4.) The data have been 
plotted in two-month intervals throughout the 
course of maintenance treatment following the 
initial suppressive therapy. Although minor 
clinical oscillations which occurred are not 
shown by this method, the over-all response of 
each patient is depicted. 

The pattern of the early response of patients 
with rheumatoid arthritis to suppressive and 
maintenance therapy has been adequately 
described in previous 
and our experience paralleled that of other 
investigators. While receiving maintenance in- 
tramuscular cortisone three times per week 
most patients noted subjective variations in their 
disease, i.e., they felt much better on the day of 
treatment than on the days between injections. 
Patients who were transferred to a daily oral 
cortisone regimen after several months of 
maintenance intramuscular treatment usually 
felt that the symptoms of pain and stiffness were 
controlled “more evenly.” 

Individual variation in the therapeutic re- 
sponse to ACTH and cortisone was apparent 


s 2 4 6 6 10 12 montnel4 16 18 


winNOR 
‘MrROVEMENT 


NO CHANGE 


STAGE I 
Fic. 2. Response of patients in stage 11 (moderate rheumatoid arthritis). 
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2 STAGE II 


Fic. 3. Response of patients in stage m1 (severe rheumatoid arthritis). 
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pone |p 
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STAGE IZ 
Fic. 4. Response of patients in stage 1v (maximal rheumatoid arthritis). 
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within each stage studied. (Figs. 1 to 4.) How- 
ever, as noted by other investigators,*:5!4—!8 
the over-all improvement of our patients was 
inversely proportional to the severity of their 
disease. Thus of the nine patients in stage Iv 
only one experienced more than minor im- 


TABLE V 
ANALYSIS OF EXACERBATIONS 


Severity Cause 


Unknown 

Dose reduction 
Emotional upset 
Infection 

Cessation of treatment 


Major 


Unknown 

Dose reduction 
Emotional upset 
Infection 

Cessation of treatment 


Moderate 


Unknown 

Dose reduction 
Emotional upset 
Infection 

Cessation of treatment 


= 
El 


provement and three were unimproved during 
suppressive therapy and were therefore taken off 
medication. In stage 1 the findings are reversed: 
Of six patients treated only one did not attain 
major improvement or remission. 

The response of patients in stages m and 11 
was variable and unpredictable; their over-all 
improvement fell between that noted for stages 1 
and iv. Two patients in stage 1 and one in 
stage 111 went into complete remission. Only two 
individuals in stage m1 failed to receive benefit. 
All of the stage 1 patients responded with at 
least minor improvement but this was unsus- 
tained in two cases. 

Exacerbations of rheumatoid arthritis while 
receiving therapy was not an uncommon ex- 
perience during this study. Several of the exacer- 
bations were of short duration and minor 
exacerbations usually were not severe enough 
to effect the over-all response, which explains 
why only seventeen are visible in the progress 
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graphs. (Figs. 1 to 4.) Possible explanations for 
these exacerbations are listed in Table v. 

In twenty-four patients in whom therapy was 
interrupted the indication for cessation of 
treatment and the follow-up observations are 
recorded in Table v1. 


TABLE VI 
DATA ON INTERRUPTION OF THERAPY IN 24 PATIENTS 
of Indication Follow-up 
7 | Poor response No change in arthritis 
3 | Failed to return No follow-up 
4 | Remission Sustained in 3 after 4, 6 and 10 mo.; one 
died 6 wk. later (myocardial infarction) 
10 | Serious Side Effects: 
(1) Psychosis Recovered; arthritis unchanged 
(2) Psychosis Recovered; arthritis rapidly returned to 
pretreatment stage 
(3) Psychosis Recovered; arthritis rapidly returned to 
pretreatment stage 
(4) Psychosis Recovered; arthritis rapidly returned to 
pretreatment stage 
(5) Psychosis Improving; sudden gangrene of small 
bowel; postoperative death with acute 
periarteritis nodosa and pulmonary 
anthracosilico-tuberculosis at necropsy 
(6) Tuberculosis | Streptomycin resistant organism; died, 
with tuberculous pneumonia at necropsy 
(7) Nephritis Arthritis slowly returned to pretreatment 
level in 5 mo.; nephrotic syndrome now 
evident 
(8) Peptic ulcer Arthritis much worse for two months; 
then returned to pretreatment level; 
ulcer cleared clinically and _ roent- 
genographically 
(9) Acute bowel | Died postoperatively; autopsy evidence 
perforation | of periarteritis nodosa 
(10) Peptic ulcer Transient increase in arthritis; ulcer 
symptoms cleared promptly after 
cortisone withdrawal 


LABORATORY AND OTHER OBSERVATIONS 


The laboratory observations in patients with 
rheumatoid arthritis receiving ACTH or corti- 
sone have been well 
17,19-25,27 Tn most of our cases (twenty-seven 
patients) the general clinical improvement 
paralleled a decrease in the sedimentation rate. 
In the remaining cases, however, no such cor- 
relation was evident; several of our patients had 
persistently elevated sedimentation rates during 
the time when their clinical improvement was 
maximal, and in several a relapse was not 
associated with a demonstrable increase in sedi- 
mentation rate. The hematologic changes ob- 
served were similar to those reported by 
others. 1925.27 

During therapy abnormalities developed in 
four patients with normal pretreatment electro- 
cardiograms, consisting of decreased amplitude 
or inversion of the T waves. In two of these 
patients edema and/or hypertension accom- 


| | 
| 
| 3 
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panied these changes; in two others no clinical 
abnormalities were associated with these find- 
ings. Alleviation of the hypertension and edema 
by restriction to an 800 mg. sodium diet was 
accompanied with a reversal of the electro- 
cardiogram to normal. In no instance did the 


TABLE VII 
SIDE EFFECTS 
No. of | Percentage 
Clinical Observations C of C 

Personality changes.......... 29 58 
Sexual changes.............. 11 22 
Blood pressure elevation... .. . 8 16 

Delayed wound healing....... 4 8 
Renal changesf............. 3 6 
Hypertrichosis.............. 2 4 

* One patient developed a fatal pneumonia shortly 
after these data were completed. 
t The role of steroid administration in the develop- 

ment of these changes is still conjectural. 


serum electrolyte studies reveal significant 
abnormalities. 

Biopsies of subcutaneous nodules were carried 
out in seven patients before hormone therapy 
was begun. In three of these patients repeat 
biopsies at intervals up to two months after 
commencing therapy failed to reveal micro- 
scopic evidence of any change. 


SIDE EFFECTS 


Effects other than beneficial were noted in 
forty-four patients. Of the six who had no 
- evident side reactions three were under treat- 
ment for a very short time (two to six weeks). In 
many patients multiple side effects occurred. 
(Table vu.) 

In thirty-nine patients one or more of the 
findings commonly ascribed to hyperfunction 
of the adrenal cortex developed, such as moon 
facies, hypertrichosis, weight gain, edema, ele- 
vated blood pressure, sexual disturbances, 
personality changes and diabetes. In many of 
the patients these conditions slowly decreased 
or disappeared on low dosage maintenance 
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therapy. In practically all instances the use of a 
low sodium diet and/or mercurial diuretics was 
found to control adequately the edema and 
hypertension that developed. 

In most of the eleven patients who noted 
sexual disturbances, e.g., decreased libido, im- 
potence and premature ejaculations, a history 
of antecedent problems of similar nature was 
obtained. 

Personality changes frequently occurred; 
euphoria, insomnia and nervousness were most 
commonly observed. Of the five patients who 
became psychotic, manic depressive patterns 
developed in three and paranoid-schizophrenic 
reactions in two. All of these individuals were 
noted to have had unstable personalities before 
treatment. Psychotic reactions occurred in two 
of the patients within the first ten days of treat- 
ment and in the remaining three after two to 
three months. In all instances the psychotic 
behavior ceased shortly after hormonal therapy 
was discontinued. 

Other phenomena, such as infections, delayed 
wound healing, vasculitis, peptic ulcer and 
renal disease, were also observed during ACTH 
and cortisone administration. (Table vu.) 


COMMENTS 


Clinical Follow-up. Continuous long-term cor- 
tisone treatment is practicable in an outpatient 
clinic. As yet we prefer first to hospitalize new 
arthritic candidates for cortisone or ACTH 
therapy for a short period in order to evaluate 
the arthritis and satisfy ourselves that no per- 
sonality or organic disorders exist that might be 
detrimentally affected by the hormones. After 
a regimen of therapy is established, the patient 
is followed in the outpatient clinic. Urinalyses 
and blood counts can be carried out every six 
weeks. Fasting blood glucose determinations 
are necessary only if glycosuria is noted. Serum 
electrolyte determinations are indicated when 
clinical findings of edema, hypertension or 
symptoms of possible potassium deficit are 
present. (Routine potassium administration has 
not been found necessary in our patients.) Chest 
roentgenograms are advisable every three 
months. Electrocardiograms are obtained when 
indicated clinically, to study either electrolyte 
or cardiac abnormalities. With this simple pro- 
gram an adequate laboratory follow-up can be 
achieved. Of greatest importance, however, is 
the vigilance of the physician, particularly with 
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reference to minimal changes in the clinical 
course of the patient and the early recognition 
of hazardous complications. 

Maintenance Dosage. Maintenance cortisone 
dosage varies individually, but most of our 
patients were well sustained on doses of oral 
cortisone ranging from 25 to 100 mg. per day. 
When medication was given parenterally, most 
patients were controlled with 75 mg. per day 
or less. In the few cases in which ACTH was 
utilized for maintenance treatment a mean 
daily dose of 47.5 mg. was found necessary. 
The oral dose of cortisone was found to be 
approximately 120 per cent that of the paren- 
teral. This is about the same ratio reported by 
others during short-term 

Response. The clinical response to ACTH 
and cortisone in this group of patients has 
already been described. We found that with 
long-term treatment the degree of improvement 
was inversely proportional to the severity of the 
disease process. The incidence of complete 
remission remained low even after prolonged 
therapy. The mechanism of action of these 
agents in rheumatoid arthritis remains obscure 
and at present is probably best explained on the 
basis of its “‘antiphlogistic action,” as described 
by Dougherty.”® 

Many of our patients although not “‘cured”’ 
by these hormones were greatly improved. 
Their tolerance to the disease was increased as 
indicated by their ability to return to work and 
live a happier, more productive life. This socio- 
economic aspect of response to these drugs is 
not fully reflected in the classification utilized 
in this study. 

Exacerbations during therapy have already 
been mentioned. To combat such exacerbations 
control of the precipitating factor was attempted 
when possible. In addition, augmentation of 
the maintenance cortisone dose for several days 
to two weeks (“‘booster” therapy), plus re- 
hospitalization when necessary, were utilized. 
By these means all of the minor recurrences 
promptly abated. Certain of the major exacerba- 
tions also responded to these measures but many 
did not. This was particularly true of those pre- 
cipitated by factors other than dose reduction. 
Gradual dose reduction is less often followed by 
flareups than sharp decrements in dosage. 

Untoward Effects. Side reactions due to known 
overactivity of the pituitary-adrenal system have 
been discussed fully in previous articles.'—5*°. 
11—15,17,19-25 We have been concerned about the 
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appearance of other , some of which 
may be a direct result of ACTH or cortisone 
administration. The development in our patients 
of tuberculosis and other infections, periarteritis 
nodosa, renal disease, peptic ulcer and psychosis, 
cannot be dismissed lightly. 

Infection. Eight patients demonstrated re- 
duced resistance to infection. The first death in 
our series occurred in a patient in whom 
Klebsiella pneumonia developed complicated 
by pulmonary tuberculosis. One patient who 
died following surgery for a gangrenous bowel 
was found at autopsy to have widespread active 
pulmonary anthracosilico-tuberculosis with acute 
necrotizing granulomatous pneumonitis. Three 
patients developed severe pyoderma with multi- 
ple skin abscesses which responded slowly to 
antibiotics and local treatment. One patient 
developed cellulitis of the left leg which re- 
sponded slowly to antibiotics, and one folliculitis 
with secondary adenitis. Recently another 
patient died with acute pneumonia and post- 
mortem studies failed to reveal a causative 
organism. 

The relation of cortisone and ACTH to in- 
fections has been the subject of intensive in- 
Our views on this subject 
have been recently discussed in an article 
describing the details of one of our patients who 
died of tuberculosis.22 We now obtain chest 
x-rays at three-month intervals in all patients 
receiving these drugs and are continually on the 
lookout for masked infections. 

Wound Healing. In this series nineteen sur- 
gical procedures were performed on ten patients 
Delayed wound healing occurred in. four. 

Peptic Ulcer. In three patients, after six, 
six and a half and nine and a half months of 
cortisone, duodenal ulcers developed which 
were demonstrated by x-ray studies. Cortisone 
was discontinued in two of these patients; in 
the third case 50 mg. of oral cortisone per day 
was given. With drug and diet therapy for ulcer 
all have become asymptomatic. Recent follow- 
up x-ray studies have revealed no abnormality. 

The occurrence of peptic ulcer during the 
administration of these hormones has been 
reported Presumably these 
drugs enhance the secretion of pepsinogen, thus 
promoting the development of ulceration.**:** 

Psychoses. ‘The development of psychoses has 
been noted by many others.!:*-!?:2!.3!-33 The 
mechanism of production of this serious com- 
plication remains obscure. 
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Renal Disease. Active renal disease was noted 
in three patients. The first patient had normal 
urinary findings previous to hormone treatment. 
During maintenance cortisone sudden flank 
pain, hematuria with red blood cell casts, 
albuminuria and cylindruria were noted. Al- 
though cortisone therapy was promptly termi- 
nated, this patient continues to excrete 5 to 
15 gm. of albumin per day, is edematous, hypo- 
proteinemic and anemic, but remains normo- 
tensive and is not azotemic. The second patient, 
who was known to have latent chronic glomeru- 
lonephritis, developed a transient increase in the 
twenty-four-hour quantitative albuminuria dur- 
ing maintenance cortisone therapy. The third 
patient gradually developed weight gain, hyper- 
tension, edema, proteinuria and hypoprotein- 
emia while receiving cortisone. These changes 
persisted after interruption of cortisone treat- 
ment, with 4 to 14 gm. of urinary protein per 
day and 40, 10 and 4 million of red blood cells, 
white blood cells and casts, respectively, in the 
Addis count. Azotemia has never been present. 
All three of these patients had normal Congo 
red studies. 

There seemed to be little doubt about the 
temporal relation between the administration of 
cortisone and the development or augmentation 
of renal changes in our cases. In animals corti- 
sone administration has produced nephrotoxic 
effects as well as enhancing the nephrotoxic 
action of DOCA.‘?~*4 In addition, reports in the 
literature indicate that some patients given 
cortisone for nephritis or the nephrotic syndrome 
have occasionally manifested increased pro- 
teinuria while receiving this agent.*®4° Until 
the question of the relation between cortisone 
and renal function is settled it seems advisable 
to consider renal disease, except for certain 
cases of nephrosis, as a contraindication to 
cortisone in ACTH administration. 

Vasculitis. Vascular changes were seen in 
three patients. Two patients died with autopsy- 
proven periarteritis nodosa. One of these patients 
developed an intestinal perforation and one was 
found to have gangrene of the bowel. Both suc- 
cumbed postoperatively and postmortem ex- 
amination revealed acute disseminated peri- 
arteritis nodosa. One other patient developed 
hypesthesia in stocking-and-glove distribution, 
followed by ischemic trophic changes and a right 
foot drop; muscle biopsy demonstrated vasculi- 
tis. Although cortisone was discontinued, there 
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has been no clinical change in this latter patient 
in ten months. 

Of all the complications we have encountered 
that of arteritis is the most difficult to explain. 
The coexistence of other collagen disorders in 
patients with rheumatoid arthritis has been 
described.*® However, the clinical change in 
our patients occurred acutely and the vascular 
disorder was interpreted as being of recent 
origin. Although possible it is unlikely that 
these patients were suffering from periarteritis 
nodosa prior to treatment. In two instances the 
signs and symptoms of diffuse vascular changes 
developed within several weeks after the hor- 
mones had been discontinued, which suggests 
the possibility of a rebound phenomenon with 
resulting widespread collagen necrosis affecting 
tissues not previously involved. The third pa- 
tient, however, developed -vasculoneuritic signs 
while receiving cortisone. Without precise 
knowledge of the mechanism of action of these 
hormones and of the pathogenesis of collagen 
disorders, satisfactory interpretation of these 
observations is not possible. 

The daily cortisone dose for eleven patients 
in whom a serious side reaction developed 
during maintenance therapy averaged 96 mg. 
and 100 mg. of parenteral and oral cortisone, 
respectively. The average daily maintenance 
doses for patients without side reactions were: 
56 mg. for fifteen patients treated with intra- 
muscular cortisone, and 74 mg. for thirty-one 
patients treated with oral cortisone. Thus the 
potential hazards of the long-term administra- 
tion of these hormones may be directly related 


to dosage. 


SUMMARY AND CONCLUSIONS 


1. The response of a group of fifty patients 
with rheumatoid arthritis treated with ACTH 
and/or cortisone, with emphasis on prolonged 
continuous administration, is reported. 

2. The methods utilized in treating and 
following these patients in the outpatient clinic 
are described. | 

3. The over-all benefit from ACTH and 
cortisone is tabulated. The degree of benefit 
derived from this therapy appears inversely 
proportional to the severity of the disease. The 
incidence of complete remission remains low 
even after long-term treatment. 
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4. Various treatment schedules are discussed. 
Most patients can be effectively treated in the 
outpatient department with oral cortisone. 

5. When cortisone was given orally, an 
average of 20 per cent more was required to 
effect the same degree of improvement as ob- 
tained by intramuscular administration. 

6. Concomitant reactions other than bene- 
ficial occurred in forty-four of our fifty patients 
(88 per cent). In ten patients (20 per cent) 
therapy was discontinued because of the serious- 
ness of these reactions, and four patients (8 per 
cent) died. A possible relation between the 
long-term dosage level of ACTH and cortisone 
and the development of severe side reactions 
is suggested. 

7. Until more information is available con- 
cerning their hazardous potentialities it is 
probably inadvisable to employ these hormones 
over protracted periods in arthritics, other than 
those who demonstrate progressive disease 
despite adequate trial of more conservative 
therapy. 
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HE published data on the effects of corti- 

sone and corticotropin (ACTH) on 

rheumatic fever have been limited thus 
far to small groups of cases, admittedly inade- 
quate for final evaluation of this form of therapy. 
The consensus is that these hormones produce 
a definite antirheumatic effect in active rheu- 
matic fever. It is well established that the acute 
toxic manifestations of the disease—fever, poly- 
arthritis, tachycardia, subcutaneous nodules, 
elevated erythrocyte sedimentation rate, changes 
in the electrocardiogram (prolonged P-R inter- 
val)—are in most instances abolished within a 
few days following administration of the 
hormones. 

There is no clear-cut agreement, however, as 
to the effects of cortisone and ACTH upon the 
rheumatic process itself. Some investigators! 
believe that early treatment of acute rheumatic 
carditis with ACTH shortens the course of the 
disease, preventing development of progressive 
carditis and congestive failure, and in this sense 
may be considered specific therapy. Others?~® 
contend that while the acute symptoms of the 
disease are favorably modified ACTH and 
cortisone do not remove the “irritant” which 
operates in acute rheumatic fever but simply 
protect the patient’s tissues against this irritant; 
“consequently the abnormal physiologic proc- 
esses which characterize the disease subside even 
though the underlying and now essentially 
symptomless acute rheumatic state has not yet 
run its course.”’® Protection is afforded to tissues 
only as long as the hormones are administered. 
These investigators express the hope that if such 
protection can be maintained until the disease 


* From the St. Francis Sanatorium for Cardiac Children, Roslyn, L. I., N. Y. This study 


process has run its natural course the cardiac 
complications of acute rheumatic fever may be 
prevented. A third group of investigators’ be- 
lieve that the immediate results obtained with 
this therapy in acute rheumatic fever patients 
may be very impressive but cannot be said with 
certainty to establish that the course of the 
attack is shortened; final judgment regarding 
the suppression of active carditis and prevention 
of residual cardiac damage will have to be post- 
poned. According to this view no conclusions 
can yet be drawn as to whether cortisone and 
ACTH change the underlying mechanism of» 
the rheumatic process. | 

The mode of action of these hormones in 
rheumatic disease is not well understood. The 
best that can be said for the present is that “‘the 
hormones act like a fire suppressor or a fire 
shield; they do not extinguish the fire nor do 
they act as carpenters to repair the fire’s dam- 
age.”’® It would seem reasonable, therefore, to 
conclude that in order to obtain the best results 
cortisone and ACTH should be used early, 
before irreversible changes in the patient’s 
tissues have developed. 

It is well known that the outlook for the 
patient with rheumatic fever depends in large 
part upon the duration and severity of acute 
carditis. It has furthermore become clear in the 
past two decades that the most common mani- 
festation of rheumatic fever in children is 
smoldering carditis of months’ and years’ dura- 
tion, resulting in severe cardiac damage. In 
addition it is evident from clinical observations 
that mild carditis, without any of the exudative 
phenomena of rheumatic fever, superimposed 
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upon existing minimal cardiac damage may 
soon increase the cardiac disability out of pro- 
portion to the “‘fire’’ of the acute process. 
Smoldering carditis may exist unrecognized 
clinically for many weeks or months while mak- 
ing irretrievable inroads upon the heart muscle. 
On the other hand, patients with apparently 
advanced cardiac damage may have a favorable 
prognosis as to life and health once the acute 
active carditis has come to an end. 

It would follow from this that final judgment 
as to the efficacy of hormone therapy in rheu- 
matic fever should be postponed until its 
therapeutic effect is observed upon those mani- 
festations of the disease which are most common. 
most insidious and most damaging, i.e., smold- 
ering carditis of long standing, rather than upon 
the acute explosive or allergic response which 
the patient shows at the initial stage of illness. 
This reasoning forms the background of the 
present study. The therapeutic effects of corti- 
sone and ACTH have been studied in patients 
with protracted carditis who demonstrate few 
of the early phenomena of acute exudative 
rheumatic fever but who show progressive 
cardiac damage resulting from continued cardi- 
tis. These patients may be considered to be in 
the acute proliferative phase rather than in the 
acute exudative phase of the disease. 


MATERIAL AND METHOD OF STUDY 


Sixteen children suffering from acute pro- 
tracted rheumatic carditis were treated with 
cortisone and ACTH. All of the patients had 
moderate to marked structural damage of the 
heart and all had had active rheumatic fever 
for a minimum of four months and a maximum 
of four years prior to institution of hormonal 
therapy. The age range was between seven and 
sixteen years of age. All our patients were ob- 
served for weeks or months preceding the ad- 
ministration of hormone therapy. During this 
period of observation repeated studies were 
made to determine (1) the existence of acute 
active carditis and (2) the extent of cardiac 
damage. 

All these patients were observed while in the 
same environment (St. Francis Sanatorium for 
Cardiac Children), under similar conditions of 
nursing care and nutritional management. 
They were not separated from the others who 
were not on this therapy and no special attention 
was given to them so as to avoid the psychologic 
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effect of the knowledge that a new and impor- 
tant form of therapy was being administered. 

_ The severity of carditis in all patients on this 
form of therapy was classified according to 
criteria indicated in Table 1. This classification 
takes into consideration the clinical manifesta- 
tions of rheumatic fever, the laboratory findings, 
the cardiographic changes and the cardiac 
manifestations. In general the degree of carditis 
was measured by the progressive nature of heart 
disability in the presence of evidence of rheu- 
matic activity. We have used these indices in 
estimating the effects of hormone therapy in our 
cases since the purpose of the investigation was 
to determine whether rheumatic activity was 
affected and the severity of rheumatic carditis 
could be suppressed. 

The dosage of cortisone or ACTH was not 
unlike that suggested by most investigators 
using these hormones in acute rheumatic fever. 
Treatment was begun with a moderate dose 
which was quickly cut down to a maintenance 
dose. The duration of treatment, however, 
varied from case to case depending on the extent 
of improvement or the onset of untoward 
effects. Of those patients who were in congestive 
failure, many received diuretics or digitalis or 
both and those who had superimposed infection 
received antibiotics. All patients were on a salt- 
poor diet and received 3 gm. of potassium 
chloride daily. 

In ten of the group of cases reported herein 
cortisone and ACTH were given according to 
the following plan: During the first four-week 
period cortisone was administered in the follow- 
ing dosage: 200-300 mg. daily for three days; 
150 mg. daily for the next three days; 100 mg. 
daily for fifteen days; 75 mg. daily for two days; 
50 mg. daily for two days; 25 mg. daily for two 
days; 10 mg. for one day. 

Then followed a three-week interval during 
which the patient was given supportive therapy 
only. This period was followed by ACTH in the 
following dosage schedule: 60 mg. daily in 
divided doses b.i.d. for the first three days; 
50 mg. daily in divided doses b.i.d. for the next 
three days; 40 mg. daily in divided doses b.i.d. 
for fifteen days; 30 mg. daily in divided doses 
b.i.d. for two days; 20 mg. daily in divided doses 
b.i.d. for two days; 10 mg. daily in divided doses 
b.i.d. for two days; 5 mg. in a single dose for 
one day. After an interval of three weeks the 


regimen was repeated. 
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Every patient was observed during a control 
period varying from several months to several 
years. During the period preceding therapy the 
patient was again worked up completely: 
physical examination, history to date, complete 
blood count, erythrocyte sedimentation rate, 
serum potassium, sodium, chloride, albumin, 
globulin, total protein, uric acid, sugar, cho- 
lesterol; and urinary excretion studies including 
daily volume output, chlorides, potassium, 
sodium, uric acid, total nitrogen, creatinin, 
sugar, albumin and ketosteroids. The patient 
was also studied electrocardiographically and 
by x-ray. Immunologic studies included anti- 
streptolysin, antistreptokinase, antihyaluroni- 
dase, C-reactive protein, etc. During therapy 
these studies were repeated at intervals. Com- 
plete data were kept on a specially prepared 
chart.® Following cessation of hormonal therapy 
the patient was followed up much in the same 
manner as during the course of therapy for a 
period of many months. 


RESULTS 


All sixteen patients showed some clinical 
improvement. (Table 1.) Seven patients showed 
mild improvement as manifested by an increase 
in appetite and a definite sense of well-being, 
although some of the rheumatic symptomatology 
remained unchanged. Six patients showed mod- 
erate clinical improvement: marked increase in 
appetite, better sleep, gain in weight, lowering 
of temperature, disappearance of all symptoms. 
Three patients showed dramatic improvement 
which began within forty-eight hours after the 
beginning of therapy: disappearance of all 
rheumatic symptomatology, drop in pulse rate, 
drop in temperature, fall in sedimentation rate 
and marked euphoria. These last three patients 
presented no clinical or laboratory evidence of 
rheumatic activity at the end of a week to ten 
days from the beginning of therapy. 

Of the group of sixteen patients one showed 
classical marked bradycardia and eight a slight 
to moderate drop in pulse rate; in the others 


the pulse rate remained unchanged. In every . 


instance in which the erythrocyte sedimenta- 
tion rate was elevated preceding therapy there 
was a drop to normal within several days from 
the beginning of therapy. Seven patients had 
definite evidence of congestive failure before 
therapy which could be controlled only with 
diuretics and in some instances with digitalis. 
In six of these seven cases there was marked 
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improvement in the signs of congestive failure 
although the patients received no further diuretic 
therapy. In one case, however, there was no 
improvement in cardiac reserve and the patient 
had to be continued on diuretics and digitalis. 
There was no change in murmurs. From time 
to time some murmurs disappeared only to 
reappear as therapy progressed, and in two in- 
stances new diastolic murmurs appeared during 
the course of therapy and these remained after 
therapy was discontinued. 

Evaluation of the degree and severity of 
carditis under the influence of cortisone and 
ACTH therapy proved to be difficult. If judged 
on the basis of cardiac auscultation, in many 
instances the heart rate became slow and the 
cardiac rhythm usually associated with an over- 
active heart returned to a more normal type. 
The heart sounds improved and it seemed as if 
all auscultatory signs of carditis had disap- 
peared. Less impressive was the effect of corti- 
sone and ACTH on the duration of the rheu- 
matic carditis. Not one patient in the group of 
sixteen cases showed convincing evidence that 


_ cortisone and ACTH therapy abolished perma- 


nently the active process in the heart muscle. 
In all cases evidence of acute heart disease re- 
curred as soon as therapy was interrupted. 

Thus it may be said that in the cases of pro- 
tracted rheumatic fever reported, clinical im- 
provement was obtained in all cases but none 
showed definite evidence either of regression in 
cardiac damage or of cessation of the active 
process in the heart muscle once therapy was 
discontinued. 

Of the sixteen children treated ten had one or 
more signs of Cushing’s syndrome. Four cases 
showed acne. In one of these acne was of 
marked severity and some of the furuncles 
developed into large abscesses which had to be 
incised and treated vigorously with antibiotic 
therapy. In this case the pustular skin mani- 
festations could not be controlled, although 
various methods were tried, until the hormone 
therapy was discontinued. Nine children gained 
an enormous amount of weight and in one 
instance the patient actually almost doubled 
his weight in the period during which hormone 
therapy was administered. Obvious hirsutism 
developed in three girls and one boy and in five 
cases striae developed on the lower abdomen 
and thighs. Mild euphoria developed in all 
patients but in only six was this a prominent 
manifestation. In three instances there was 


e 
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marked depression. Hyperglycemia was ob- 
served in two patients. In both of these, however, 
it was mild and transient. In no instance was 
hypoproteinemia or hypopotassemia observed 
and in only four instances was there clinical 
evidence of mild sodium retention. In general, 
“unfavorable” physiologic effects appeared in 
ten cases and those in whom these effects were 
severe were the patients in whom the effects 
were multiple as well. In three of our patients a 
complication not hitherto noted was observed. 
Each one of these patients had an attack of 
syncope within one to three minutes after an 
intramuscular injection of cortisone. The syn- 
cope in each case was described as beginning 
with a short aura followed by marked dizziness, 
loss of consciousness, slight cyanosis, weakening 
of the pulse and recovery of consciousness within 
a period of one to three minutes. In no instance 
did this occur after the first injection. In two of 
these cases the Cushing type of physiologic 
_effects were marked. In the third there were 
very few other effects from the hormone 
therapy. In all three cases the therapy was 
continued after a short interval without repeti- 
tion of the syncopal seizure. 


COMMENT 


The general impression we have obtained 
from these studies is that cortisone and ACTH 
therapy in protracted carditis improves the 
clinical course of the disease during the period 
of hormone administration. The exudative 
manifestations associated with or superimposed 
upon protracted carditis are suppressed. Clinical 
improvement in cardiac function is most clearly 
demonstrated when acute exudative phenomena 
are present at the time therapy is instituted. 
Whether suppression of the superimposed exuda- 
tive response helps to minimize total cardiac 
damage resulting from protracted carditis can- 
not be inferred from these studies. 

No regression of anatomic changes in the 
heart was observed and, in fact, in a few in- 
stances definite progression of cardiac damage 


has been noted. This may be considered pre-— 


sumptive evidence that the natural history of 
rheumatic carditis in this group of cases has 
not been materially affected. We conclude, 
therefore, that cortisone and ACTH therapy in 
the dosage schedule employed (1) in the main 
decreases the severity of carditis during the 
_ period of hormone administration but does not 
decrease its duration, (2) does not stop the 


rheumatic process, (3) does not repair the 
anatomic damage in the valves of the heart 
and (4) does not decrease the size of the enlarged 
heart. 

Whether long-term hormone therapy which 

is maintained until the disease has run its 
natural course might prevent progressive heart 
damage cannot be determined from the present 
observations. The use of ACTH and cortisone 
in rheumatic fever cases with long-standing 
carditis showing marked exudative phenomena 
deserves further exploration since the exudative 
phase superimposed upon the proliferative 
phase may contribute to the total cardiac 
damage. Further study should be made of the 
dosage and method of administration of corti- 
sone and ACTH in protracted rheumatic cardi- 
tis. It is possible that the therapeutic range of 
hormonal therapy in these cases might differ 
significantly from that employed in the early 
acute cases. It is also possible that the toxic 
manifestations or the physiologic aberrations 
often observed during a long course of cortisone 
and ACTH therapy might differ in cases with 
severe protracted heart disease from those seen 
during the short course of treatment of the acute 
case. 
The severity of the rheumatic process may 
increase upon discontinuance of cortisone and 
ACTH therapy. In a few of our cases the 
severity of the carditis appeared to be distinctly 
increased, which may have contributed to 
further irreversible cardiac damage. In addition, 
while the mild untoward physiologic effects 
such as the Cushing syndrome can, in the main, 
be disregarded, the syncopal episodes observed 
in three of our sixteen patients demand further 
study. 

Clinical experience with cortisone and ACTH 
in acute rheumatic fever has stimulated hypo- 
thetic explanations of the therapeutic mecha- 
nism of the hormones in this disease. Some have 
suggested that hormonal therapy suppresses 
completely the exudative manifestations of 
rheumatic fever. These exudative phenomena 
recur when therapy is discontinued. (Fig. 1.) 
The implication is that it might be of distinct 
therapeutic benefit to suppress this phase of the 
disease until rheumatic activity has run its 
course. It should be noted that in a number of 
cases rheumatic activity is of short duration. 
In these instances hormonal therapy would 
seem to be of distinct beneficial effect since the 
exudative response alone may contribute to the 
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Fic. 1. Clinical course of monocyclic attack of rheumatic fever as influenced by 
adrenocortical hormones (schematic and theoretical). (From Bunm, J. J. The 
effects of cortisone and ACTH on rheumatic diseases. Bull. New York Acad. Med.. 
27: 75, 1951.) 
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deleterious end results. In our experience more 
cases of rheumatic carditis continue to show 
clinical evidence of rheumatic activity for long 
periods of time. If this implies continued exu- 
dation, hormone therapy would be indicated 
for longer periods of time. The effect of pro- 


Cortisone 
ACTH 


do not show these phenomena at the onset or 
during any phase of the disease. This may also 
explain the short and transient character of the 
exudative phase and the smoldering protracted 
character of rheumatic carditis. The pattern of 
immediate reaction to the rheumatic antigen 
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Fic. 4. Schematic representation of the effect of cortisone and ACTH on the exu- 


dative phase of rheumatic carditis. 


longed hormonal therapy in these cases remains 
to be studied. The processes of rheumatic 
activity, however, are not altogether exudative 
but also proliferative. The patient is now said 
to be in the proliferative phase. 

The suggestions of Dr. Barnes® as to the under- 
lying mechanism of the reaction of the tissues of 
a susceptible host to the sensitizing agent of 
rheumatic fever and the modification of this 
reaction by the use of cortisone and ACTH 
clarify the possible therapeutic effects of these 
hormones. It is generally accepted that the 
early phase of rheumatic fever is exudative in 
its manifestation and that this is followed by a 
proliferative phase. The reasoning is that one 
follows the other not simply chronelogically but, 
in fact, biologically—one is an outgrowth or 
sequence of the other. (Figs. 2 and 3.) 

In the light of our present understanding of 
the mechanism of rheumatic fever, however, 
one is not completely justified in attaching an 
intimate biologic relationship between these 
two phases of the disease. It is conceivable that 
the exudative phase is the allergic response of 
some patients to the underlying rheumatic 
process but is not truly related to the mechanism 
of the disease. Thus some patients react to in- 
vasion of the precipitant of rheumatic disease 
in an allergic or exudative manner while others 


may indeed be a non-specific phase of rheumatic 
disease. Suppression of this non-specific rheu- 
matic response by cortisone and ACTH may 
thus not affect the course of the underlying 
disease. In our view the clinical course of the 
majority of rheumatic patients would seem to 
indicate that the basic rheumatic process is a 
carditis upon which may be superimposed in 
some patients an exudative response, in others 
a mainly proliferative process. The proliferative 
and exudative responses in most patients coexist 
and are not separated in time. It is in these 
patients that cortisone and ACTH produce the 
antiallergic or antiexudative effect but do not 
seem to change the course of the proliferative 
phase. (Fig. 4.) This concept may help to ex- 
plain the failure of this therapy to interrupt or 
change significantly the course of rheumatic 
disease in our group of cases. That control of 
the exudative response in the presence of pro- 
tracted carditis may yet influence favorably the 
end result of the rheumatic process and thus 
minimize cardiac damage remains to be 
determined. 


SUMMARY AND CONCLUSIONS 


1. The clinical effects of cortisone and corti- 
cotropin (ACTH) on protracted rheumatic 
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carditis in sixteen rheumatic children, seven to 
sixteen years of age, are reported. 

2. All sixteen patients showed clinical im- 
provement. Exudative phenomena were readily 
suppressed during hormone therapy. 

3. All sixteen patients continued to show 
clinical and laboratory evidence of rheumatic 
carditis when therapy was discontinued. Corti- 
sone and corticotropin (ACTH) seem to “damp” 
the symptomatology in protracted carditis only 
during the period when the hormone is ad- 
ministered. Interruption of therapy is followed 
by a return of carditis to its pretreatment level. 

4. None of the patients studied showed regres- 

sion in clinical evidence of endocarditis or 
cardiac hypertrophy. 
_ 5. Many of the patients exhibited some unto- 
ward effects. Ten patients showed one or several 
signs of Cushing’s syndrome. Nine patients 
showed definite evidence of psychologic effects, 
euphoria or depression. In three patients marked 
syncope developed following parenteral ad- 
ministration of cortisone acetate. 

6. Whether this form of therapy significantly 
affects the course of rheumatic disease in cases 
of long standing remains to be proven. Further 
exploration in dosage schedule and method of 
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administration may provide a more definite 
answer to this problem. 
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advent of sulfonamides heralded a new 
| era in the therapy of plague. Thorough 
evaluation of these compounds in India'~* 
demonstrated their efficacy in the bubonic form 
of the disease. Experimentally, the combination 
of hyperimmune serum and sulfonamide proved 
to be even more effective;‘ and although field 
trials have not been extensive, this observation 
has been confirmed clinically.*°* Field experi- 
ence with sulfonamides in the therapy of 
pneumonic plague has not been encouraging 
for, with few exceptions,’:® the disease progressed 
to a fatal termination in spite of large doses of 
these agents. As late as 1948 the mortality rate 
in plague pneumonia remained nearly 100 per 
cent. Following demonstration that strepto- 
mycin was quite active against Pasteurella 
pestis zn vitro and in experimental infections of 
mice and guinea pigs,®~'! this antibiotic was 
then employed in combination with sulfona- 
mides or immune serum in the treatment of 
several patients with pneumonic plague.” 
Estrade first used streptomycin as the sole anti- 
microbial agent in the therapy of this form of 
plague.'* Mercier has extended these investiga- 
tions' and it is now firmly established that 
streptomycin is rapidly curative when therapy 
is instituted during the early phases of the 
illness. 

The newer antibiotics, chloramphenicol, ter- 
ramycin and aureomycin, are very active 
against Past. pestis zn vitro and produce excellent 
therapeutic results in mice and primates ex- 
perimentally infected with this organism." 
These observations indicated that similar results 
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might be anticipated in the naturally occurring 
disease. In collaboration with the French in- 
vestigators and with the facilities of the Institute 
Pasteur de Tananarive, seven of a group of 
eight patients with pneumonic plague were 
successfully treated with chloramphenicol or 
terramycin. Streptomycin was employed as the 
main form of therapy in five additional cases. 
The following report is concerned with the 
study of these patients. 


METHODS OF STUDY 


Selection of Cases. The thirteen patients in- 
cluded in this report were admitted consecu- 
tively to the Lazaret at Tananarive and ful- 
filled the diagnostic criteria of pneumonic 
plague. These criteria included: history of a 
recent direct contact with a pneumonic plague 
patient, fever, pneumonitis evidenced by physi- 
cal and roentgenographic examination, and 
isolation of Past. pestis from the patient’s 
sputum. Ages ranged from eight to sixty years 
in this group of eight male and five female 
patients; all patients were Malgache. In most 
instances these cases occurred among subjects 
who had been isolated following contact with a 
fatal case of pneumonic plague. 

Fever appeared suddenly without prodromata; 
and although most of the patients appeared 
acutely ill, definite clinical evidence of pneu- 
monitis frequently was lacking until the sixth 
or eighth hour of disease. The paucity of 
physical signs was in contrast to definite roentgen 
evidence of pulmonary infiltration in all cases. 
Sputum was frequently produced in small quan- 


* From the Army Medical Service Graduate School, Washington, D. C., the Pasteur Institute of Tananarive, 
Madagascar, the University of Maryland School of Medicine, Baltimore, Maryland, and the Jefferson Medical College, 
Philadelphia, Pa. This study was sponsored by the Commission on Immunization, Armed Forces Epidemiological 


Board, Washington, D. C. 
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tities but usually became reddish and gelatinous 
after several hours of illness. The disease 
progressed rapidly and after twelve to eighteen 
hours of fever these patients were profoundly ill. 

Laboratory Procedures. Laboratory confirma- 
tion of a clinical diagnosis of plague pneumonia 
was made by the isolation of Past. pestis from 
sputum specimens obtained before and after the 
institution of specific therapy. Guinea pigs were 
inoculated by direct application of sputum upon 
the scarified skin of the lower abdomen. Infected 
animals developed signs of illness and usually 
died four to seven days after inoculation. The 
heart blood of the dead animal was subse- 
quently cultured in artificial media and the 
organism obtained was positively identified by 
phage-typing. In most instances sputa were also 
inoculated directly onto blood agar plates from 
which colonies of Past. pestis were selected and 
subcultured. Serial blood cultures were made 
by inoculating 10 ml. samples of blood into 
fluid media from all patients prior to and 
following treatment. Additional studies in the 
chloramphenicol-treated group included the 
determination of chloramphenicol serum con- 
centration during therapy and the i vittro 
sensitivity of the causative strain to this antibiotic. 

Hematologic studies included serial leuko- 
cyte counts, hemoglobin determinations and 
sedimentation rates. Coagulation time, bleeding 
time, clot retraction time and the Rumpel- 
Leede capillary fragility test were performed on 
all patients. Acute and convalescent sera were 
collected for serologic studies to be reported 
later. 

Treatment of Patients. Six patients were 
treated with chloramphenicol. The initial dose 
of this antibiotic was 500 mg. orally and 500 mg. 
intravenously; this dose was twice repeated at 
three-hour intervals. The patient was then 
given 4 gm. of antibiotic per day by mouth 
during the following forty-eight hours, and 2 to 
3 gm. per day for an additional four to five days. 
The average total dose of antibiotic was 22 gm. 
given over a mean period of seven days. Two 
of these six patients received cortisone in addi- 
tion to chloramphenicol. A total of 300 to 
400 mg. of the hormone was administered 
orally in divided doses during the first twenty- 
four hours of therapy. 

Terramycin was employed in the treatment 
of two patients; the rate of administration and 
total dose were the same as those described for 
chloramphenicol. 
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Three patients were treated with streptomycin 
given intramuscularly in 500 mg. doses at three- 
hour intervals during the first twenty-four to 
forty-eight hours. Dosage was then reduced to 
1.5 to 3.0 gm. per day, given in divided doses, 
and was continued for a mean period of six days. 
The average total dose of this antibiotic was 
14.5 gm. In addition these patients received sup- 
plementary penicillin and sulfonamide therapy 
whenever fever recurred during convalescence 
coincident with the appearance of numerous 
gram-positive organisms in the sputum. In two 
additional patients streptomycin therapy re- 
placed the initial treatment with chlorampheni- 
col in one instance and terramycin in another. 


RESULTS 


Response to Therapy. Chloramphenicol and 
terramycin produced a dramatic clinical re- 
sponse in seven of the eight patients treated with 
these antibiotics. Similar results were observed 
in three of the five patients who received 
streptomycin. Regardless of the antibiotic 
employed this type of response was seen only in 
those patients whose treatment was instituted 
within the first sixteen hours of illness. (Table 1.) 
Two patients treated later in the course of the 
illness (twenty-fourth and fortieth hour of 
disease) succumbed to the infection (Case 8 and 
16). Another patient (Case 11) treated on the 
twenty-fourth hour of illness recovered after a 
prolonged, severe clinical course. It must be 
recalled that untreated cases invariably end 
fatally. The therapeutic efficacy of these agents 
may be demonstrated by their effect upon the 
fever, clinical course and roentgen appearance 
of the lesion. (Table 1.) : 

Fever. . Rapid defervescence was noted in 
those patients whose therapy was begun within 
three to sixteen hours of the onset of symptoms. 
The mean duration of fever in this group after 
the institution of therapy was twenty-five hours 
when chloramphenicol or terramycin was em- 
ployed. This compares favorably with an aver- 
age duration of thirty hours in streptomycin- 
treated patients.'*-'4 

Clinical Course. In most cases symptomatic 
relief appeared before the temperature reached 
norma! levels. In seven of the ten patients treated 
within the first sixteen hours of disease sub- 
jective improvement was marked after twelve 
hours of therapy. Distressing tachypnea remitted 
promptly and symptoms of toxemia (restlessness, 
mental confusion and prostration) soon disap- 
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peared. The pulse rate returned to normal as the 
temperature declined. Cough abated after 
twelve to eighteen hours of treatment, and 
sputum which was initially bloody rapidly 
assumed a white mucoid character. In several 
instances only one or two sputum specimens 


Antibiotic Therapy of Pneumonic Plague—McCrumb et al. 


well developed nodular or wedge-shaped lesions. 
The process was more frequently limited to one 
lobe but in a few patients extended to involve 
two or more lobes. The simultaneous appearance 
of multiple lesions was uncommon. The infiltra- 
tion invariably progressed during the first 


TABLE | 
THERAPY OF PNEUMONIC PLAGUE 
Patients Treatment Response to Therapy 
Age | Hour of ‘ Duration| Sputum | Duration 
and | Disease Total in Negative | of Fever in Complications 
® | Sex | Instituted | 20UC (gm. Days | in Hourst| Hours 
2 |60,M 16 Chlor. 27.0 9 12 20 Polyarthritis 
4 |30,M 9 Chlor. 24.0 8 18 36 None 
7 |42,M 7 Chlor. 21.0 8 18 24 None 
9 | 8,F 3 Chlor. 12.0 7 4 20 None 
6 |18,M 9 Chlor. 20.0 7 20 14 None 
Cort. 0.40 1 
8 |30,F 40 Chlor. 7.50 1.25 6 30 Death after 30 hours therapy; 
Cort. ~ 9.30 1 marked CNS depression 
10 |43,M 3 Terr. 21.0 6 30 30 Mild secondary fever 
12 |39,M 6 Terr. 23.5 7 4 24 None 
14 |24,F 12 Strep. 16.0 7 8 72 Polyarthritis secondary fever 
Pen. 1,600,000 U| 4 
Sulf. 23.0 4 
15 |28,M 16 Strep. 16.0 7 12 24 Polyarthritis secondary fever 
Pen. | 1,600,000 U| 4 
Sulf. 21.0 4 
16 |36,F 24 Strep. 1.5 5 hr. 4 5 Death after 5 hours therapy; 
acute respiratory distress 
1 |40,F 8 Chlor. 3.75 1 18 60 None 
Strep. 12.0 5 
Pen. | 3,000,000 U | 10 
11 |37,M 24 Terr. 4.0 1 24 48 Severe clinical course without 
° Strep. 14.5 5 residua 
. | 2,000,000 5 


* Chlor. = Chloramphenicol 
Cort. = Cortisone 
Terr. = Terramycin 


Strep. = Streptomycin 
Sulf. = Sulfathiazol 
Pen. = Penicillin 


t Time at which sputum failed to produce plague in guinea pigs 


could be obtained after institution of therapy. 
In contrast to this apparent rapid improvement 
physical signs of pneumonitis remained con- 
stant for several days. Except for the persistence 
of physical signs all of these patients were 
asymptomatic after seventy-two hours of therapy. 

Roentgenograms. Roentgen evidence of pneu- 
monitis was usually present at the onset of the 
illness and varied from minimal infiltrations to 


twenty-four hours of therapy and remained 
stationary for several days thereafter. The 
lesion was definitely smaller by the seventh day 
and invariably markedly improved by the 
twenty-first day of disease. 

Complications. Serious complications were not 
observed in the patients who recovered. Poly- 
arthritis with arthrosis was seen during early 
convalescence in four patients. Fluid obtained 
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from one of these joints was clear and sterile. 
The cause of this phenomenon is not known. 
Mild, transient hypotension appeared in the 
acute phases of the illness but was unassociated 
with other physical signs of cardiovascular de- 
rangement. Permanent pulmonary complica- 
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12 and 14 gm. Erythrocyte sedimentation rates 
were elevated in all cases. Coagulation time, 
bleeding time and clot retraction were within 
normal limits. The Rumpel-Leede test did not 
demonstrate evidence of increased capillary 


fragility. 


CASE NO.7 RANORIANARIVONY 42 
LAZARET D°AMBOHIMIANDRA 
TANANARIVE 
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Fic. 1. Case 7. Course of pneumonic plague in a patient treated with chloram- 


phenicol. 
tions were not encountered in this series. How- 
ever, areas of rarefaction appeared during 
resolution in three of the patients and were 
indistinguishable from small abscesses. These 
patients remained asymptomatic and clinical 
evidence of cavitation was not present. 

Two of the thirteen patients treated suc- 
cumbed to the infection (mortality: 15.4 per 
cent). Death occurred in one patient (Case 8) 
twenty-four hours after Past. pestis had disap- 
peared from the sputum, as evidenced by the 
failure of this sputum to infect guinea pigs. The 
second patient (Case 16) expired with respira- 
tory distress five hours after the institution of 
streptomycin therapy. 

Laboratory Studies. Past. pestis was isolated 
from the sputum of each patient prior to 
therapy. In all cases, however, the antibiotics 
effected a rapid disappearance of these organ- 
isms. Sputa were free of plague bacilli in a 
mean period of thirteen hours after the institu- 
tion of treatment. Blood cultures were sterile 
before and after therapy in all patients. 

Moderate to marked leukocytosis was ob- 
served in most of these patients at the height of 
their illness. The average leukocyte count was 
17,300. Hemoglobin values ranged between 
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ILLUSTRATIVE CASE REPORTS 
Pneumonic Plague Treated with Chloramphenicol 


Case 7. This forty-two year old man became 
ill three days after having handled the body of 
a friend dead of pneumonic plague. The early 
illness was characterized by general muscle 
aches and cough. The patient appeared acutely 
ill, his face was flushed and he was perspiring 
profusely. The temperature reached 40°c. 
during the early hours of illness. The respira- 
tions were 32 and pulse 136 per minute. The 
patient appeared to be severely ill although in 
no acute distress. On examination of the chest 
the lungs were shown to expand equally, the 
percussion note was resonant and breath sounds 
were well transmitted throughout, except for 
suppression of breath sounds over the left lung 
posteriorly. In this area there were fine moist 
rales heard after deep inspiration. Roentgen 
examination revealed infiltration involving the 
lower aspects of the left upper lobe. After seven 
hours of illness the cough was productive of 
blood-tinged sputum. 

Approximately seven hours after the onset 
of disease chloramphenicol therapy was initi- 
ated, as shown in Figure 1. The patient received 
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21 gm. of the antibiotic given over a period of 
eight days. Twenty-four hours after instituting 
specific therapy the patient was markedly im- 
proved as shown by increased alertness and 
strength. Sputum obtained for culture on the 
eighteenth hour after beginning treatment was 


Antibiotic Therapy of Pneumonic Plague—McCrumb et al. 


schedule employed has been described previ- 
ously. Administered over a period of seven days 
20 gm. of chloramphenicol were supplemented 
with 400 mg. of cortisone, administered in four 
equally divided doses during the first twenty- 
four hours of treatment. Rapid amelioration of 
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Fic. 2. Case 6. Course of illness in a pneumonic plague patient treated with 


chloramphenicol and cortisone. 


free of Past. pestis. Convalescence was rapid, 
as shown in his clinical record (Fig. 1), and the 
remainder of the hospital course was uneventful. 


Pneumonic Plague Treated with Chloramphenicol 
and Cortisone 


Case 6. Three days prior to admission to 
the Lazaret de Tananarive this eighteen-year 
old Malgache was in direct contact with a 
patient dead of plague pneumonia. The day 
following admission the patient complained of 
generalized muscle pain and severe frontal 
headache. He appeared acutely ill; flushing of 
the face was marked and mild bulbar con- 
junctivitis was present. His temperature was 
40.5°c., pulse 120 per minute and respirations 
36 per minute. Breath sounds were accentuated 
and bronchial in character over the left upper 
lobe. A few fine, crepitant rales were audible 
over this area. A harsh, mitral systolic murmur 
was heard but the cardiac rhythm was normal. 
Blood pressure was 120/70 and the peripheral 
veins were not distended. A hard, non-tender 
spleen was palpated 4 cm. below the left costal 
margin. Roentgen examination of the chest 


revealed an infiltration in the left upper lobe. — 


(Fig. 3.) | 

Specific therapy with chloramphenicol was 
instituted nine hours after the onset of fever 
when the patient’s cough was productive of 
orange-red gelatinous sputum. The dosage 


all symptoms followed the administration of 
these agents. After fourteen hours of therapy the 
patient was afebrile, and by twenty-four hours 
he was asymptomatic. Past. pestis could not be 
obtained from the scanty sputum specimen 
collected at the end of the first day of treatment. 
(Table 1.) The graphic record of the clinical 
course and serial roentgenograms are presented 
in Figures 2, 3 and 4. 


Fatal Case of Pneumonic Plague Treated 
with Chloramphenicol 


CasE 8. This patient, a thirty year old 
Malgache woman, was admitted complaining 
of fever of forty hours’ duration and cough and 
chest pain of twelve hours’ duration. ‘Two hours 
after admission the patient, now intensely 
cyanotic, was breathing at the rate of forty- 
eight per minute and coughing large quantities 
of liquid, reddish, frothy sputum. Breath sounds 
were impaired and fine, moist rales were heard 
over the entire right lung but the left lung was 
normal. The heart rate was 148 per minute 
and the blood pressure 124/60. There was 
roentgen evidence of extensive involvement of 
the right lung. (Fig. 6.) 

Chloramphenicol therapy was instituted im- 
mediately. (Fig. 5.) The patient also received 
300 mg. of cortisone during the first sixteen 
hours of therapy. Although cough abated 
rapidly and sputa were free of Past. pestis after 
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Fic. 3. Case 6. Chest roentgenogram of pneumonic plague taken on second day of disease showing 
extent of the pulmonic lesion. 

Fic. 4. Case 6. Chest roentgenogram of patient showing minimal infiltration in left lung. X-ray 
taken on sixth day of disease. 


CASE NO. 8 RAZANAMANANA F 30 40K. 
LAZARET D'AMBOHIMIANORA 


2 TANANARI VE 
¢ 


BLOOD CULTURE 


[ANIMAL INOCULATION 
SPUTUM CULTURE 
OF DISEASE | | | 
Fic. 5. Case 8. Course of illness in a fatal case of pneumonic plague treated with 
chloramphenicol and cortisone. 


MARCH, 1953 


289 


j 
it 
37 


290 


Fic. 6. Case 8. Roentgenogram of a fatal case of 
pneumonic plague showing extensive involvement of 
the right lung. X-ray taken on the second day of 
illness. 

six hours of specific treatment, no clinical im- 
provement was noted. The temperature re- 
mained elevated, central nervous depression 
appeared, Cheyne-Stokes respiration developed 
and intractable hypotension of a moderate 
degree (80/50) accompanied the latter half of 
her illness. She died after thirty hours of therapy 
during which time she had received 7.5 gm. of 
chloramphenicol and 300 mg. of cortisone. 
Tissue obtained after death by aspiration from 
the liver and both lungs did not contain plague 
bacilli. (Figs. 5 and 6.) 


Pneumonic Plague Treated with Terramycin 


Case 12. Two days prior to admission this 
thirty-nine year old Malgache man was in direct 
contact with two patients dead of pneumonic 
plague. He received 2.5 gm. of sulfadiazine as 
a prophylactic measure during the ten hours 
preceding the onset of illness. His temperature 
rose sharply to 40.0°c. and was accompanied 
with cough which produced small quantities of 
reddish, mucoid sputum. Over the right upper 
chest breath sounds were diminished and fine, 
moist rales were heard. An infiltration was 
demonstrated roentgenographically in the right 
upper lobe. (Fig. 7.) 

The terramycin schedule described previ- 
ously was employed. Over a period of seven 
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7. Case 12. 
patient showing pneumonic consolidation of the right 
upper lung. Film taken on first day of disease. 


days 231¢ gm. of this antibiotic were adminis- 
tered. The patient’s cough abated and he be- 
came asymptomatic after twelve hours of 
therapy. The temperature reached normal levels 
twenty-four hours after the institution of specific 
treatment. Sputum specimens were free of 
Past. pestis after the administration of 2 gm. of 
terramycin (four hours). The clinical course is 
recorded graphically in Figure 8. 


Streptomycin in Pneumonic Plague 

Case 14. This patient, a twenty-four year 
old Malgache woman, developed fever and 
cough four days after contact with a patient 
with plague pneumonia. The cough was pro- 
ductive of white, mucoid sputum. Her tem- 
perature rose to 41.1°c. and the pulse rate to 
136 per minute; the patient appeared acutely 
ill. Physical signs were limited to the left upper 
chest where breath sounds were suppressed and 
fine rales were audible. A roentgenogram re- 
vealed an infiltration in the left upper lobe. 

Streptomycin therapy was instituted on the 
twelfth hour of disease and 16 gm. were given 
in seven days. The temperature response was 
less rapid than usually observed in strepto- 
mycin-treated cases, but the clinical response 
was good. Cough subsided and the patient was 
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subjectly asymptomatic after twenty-four hours 
of treatment. Sputa were free of Past. pestis 
after the administration of 2 gm. of streptomy- 
cin. Fever recurred on the fifth day of illness, 
but plague bacilli were not found in the sputum 
and the fever responded quickly to supple- 


respiratory tract. Among five patients treated 
with chloramphenicol and two patients treated 
solely with terramycin, the rapidity of recovery 
and amelioration of the signs and symptoms of 
the disease were indistinguishable from the 
results obtained from three streptomycin-treated 
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Fic. 8. Case 12. Course of disease in patient with pneumonic plague treated with 


terramycin. 
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Fic. 9. Case 14. Course of illness in a recovered case of pneumonic plague treated 
with streptomycin. Therapy supplemented with penicillin because of recurrence 


of fever 


mental penicillin and sulfonamide therapy. The 
clinical course is recorded graphically in Figure 9. 


COMMENTS 
Chloramphenicol, terramycin and _strepto- 
mycin were successful in curing patients with 
plague pneumonia of the primary type whose 
clinical illnesses were typical of this disease. 
The definitive diagnosis of thirteen patients was 
made by isolation of Past. pestis from the 
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patients. Furthermore, the therapeutic response 
obtained with the two broad spectrum anti-_ 
biotics compared with the initial findings ob- 
tained with streptomycin reported by Estrade’* 
and Mercier.'* 

Early trials with the newer antibiotics in 
plague demonstrated their effectiveness in con- 
trolling the disease and enhancing the recovery of 
experimentally infected mice and monkeys.'*"’ 
The limited background of experience in South 
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Africa provided clinical evidence of the value 
of chloramphenicol and aureomycin in three 
patients ill with bubonic and _septicemic 
plague.'® The present findings obtained in 
treating the disease in Madagascar confirm the 
initial experimental and clinical evidence. 

The efficacy of streptomycin is quite well 
established; and while experience with this form 
of therapy for plague pneumonia is still limited, 
dramatic results have been obtained in ap- 
proximately 80 per cent of the patients treated 
with this antibiotic. However, certain problems 
which may arise during the course of strepto- 
mycin-treated plague emphasize the need for 
expanding the known range of effective drugs in 
this fulminant disease: (1) The potential 
toxicity of streptomycin limits its use in infectious 
processes although to date it has not presented 
a problem in plague therapy. (2) Resistance to 
streptomycin has been exhibited by numerous 
gram-negative organisms and constitutes a 
major clinical problem. While drug resistant 
strains of Past. pestis have not been encountered 
in human infections, in a series of ten experiment- 
ally infected monkeys receiving streptomycin 
highly resistant mutants appeared spontane- 
ously in two of the animals.'’ The epidemi- 
ologic implications arising from this possibility 
are apparent. (3) Streptomycin is known to 
exert limited inhibitory action upon gram- 
positive bacteria which may provoke secondary 
infection during the course of plague pneu- 
monia, '* necessitating the use of other antibiotics. 

The potential value of chloramphenicol and 
terramycin thus becomes apparent, since organ- 
isms do not readily acquire resistance to their 
antibiotic action and, furthermore, each of 
these antimicrobial drugs has demonstrated 
notable effectiveness against gram-positive as 
well as against gram-negative bacteria. Past. 
pestis was noted to disappear from the sputa of 
patients under the influence of chloramphenicol 
and terramycin. Moreover, superimposed infec- 
tions requiring supplemental antibiotic therapy 
were not encountered. 

Cortisone, shown to be capable of ameliorat- 
ing the toxic signs of typhoid fever'®-*! and 
certain rickettsioses,?'!:?* exhibited no beneficial 
effect in patients with plague given combined 
antibiotic-hormone treatment late in the course 
of their infection. Further clinical tests along 
these lines may be warranted. 

It is to be emphasized that successful treatment 
of pneumonic plague with chloramphenicol 
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and terramycin, like streptomycin, is contin- 
gent upon early diagnosis and prompt ad- 
ministration of the specific drug within the first 
twenty hours after the onset of illness. When 
given later in the course of the pneumonic in- 
fection, a fatal outcome invariably ensues in 
spite of rigorous antibiotic treatment and ener- 
getic supportive measures. The use of chlor- 
amphenicol requires caution in connection with 
bone marrow depression. 


SUMMARY 


Thirteen patients proved to have pneumonic 
plague through isolation of Past. pestis from the 
upper respiratory tract have recovered under 
antibiotic therapy. Of this group, five patients 
were treated solely with chloramphenicol, two 
with terramycin and three with streptomycin. 
A combination of antibiotics was used in the 
three additional patients. Chloramphenicol, 
terramycin and streptomycin produced dramatic 
clinical response in those patients first receiving 
therapy prior to the twentieth hour of onset of 
illness. Two patients treated later in the course 
of their illness (twenty-fourth and fortieth hour 
of disease) succumbed to the infection. 

The effects of therapy upon the fever, clinical 
course, roentgen appearance and bacteriologic 
picture are described in some detail in five case 
reports. 
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which multiply by preference between cells 

within the fluid spaces of the body, viruses 
are characterized by the rapidity with which 
they enter into union with the cells of the host 
where they complete their metabolic cycle and 
multiply. Accordingly they have been classified 
by their tissue affinities as neurotropic, pneumo- 
tropic, hepatotropic, or pantropic (i.e., gen- 
eralized), depending on host susceptibilities 
individually or as a species. 

An affinity or tropism shared in common by 
many viruses is the property of becoming ad- 
sorbed to red blood cells. The range of animal 
species whose red cells can attract certain viruses 
has been shown to be far wider than that for 
which these viruses are pathogenic.' Clark and 
Nagler? were among the first to demonstrate 
the wide species range of red cell adsorption of 
the viruses of influenza (human and porcine), 
Newcastle disease of fowl, mumps and vaccinia 
tested in vitro with the blood cells of a number 
of mammals as well as birds and several cold- 
blooded species. 

Although certain viruses such as lymphocytic 
choriomeningitis virus may become attached to 
red cells without producing visible changes,’ 
most of our present knowledge of virus-erythro- 
cyte interaction is based upon the phenomenon 
of viral hemagglutination.* The phenomenon is 
commonly demonstrated as a granular web-like 
deposit of virus-agglutinated red cells spread 
out within the curved butt of the test tube in 
place of the usual compact button formed by 
the settling of normal red cells. Agglutination 


T contrast to bacteria and the larger forms, 


of chicken erythrocytes by allantoic fluid from 
chick embryos infected with influenza virus was 
described in 1941 by Hirst® and, independently, 
by McLelland and Hare® a short time later. 
Since then many significant publications have 
appeared dealing with the nature of the reac- 
tion. Viral hemagglutination has been shown 
to be different in nature as well as in appear- 


‘ance from an antigen-antibody reaction and 


can, in fact, be specifically inhibited by the 
presence of corresponding antiviral immune 
serum. According to present concepts the 
reaction generally involves the union of viral 
material with active areas or “receptors” on the 
red cell having selective affinities for particular 
viruses or groups of viruses. In the majority of 
instances the virus-erythrocyte union is reversi- 
ble without change in the receptor. In the case 
of one group of viruses (mumps, influenza, 
Newcastle disease, fowl plague) the reaction 
involves enzymatic destruction of red cell 
receptors whereby agglutinability by these 
viruses is partly or completely lost and, in the 
case of mumps and Newcastle disease virus, is 
replaced by a new property, agglutinability of 
the altered red cell by the corresponding specific 
antiviral immune serum. Recently a number of 
neurotropic viruses including Japanese B en- 
cephalitis and St. Louis encephalitis’ and en- 
cephalomyelitis strains* have been found capable 
of causing hemagglutination under carefully 
controlled conditions of temperature, pH and 
electrolyte concentration. An additional prop- 
erty, that of hemolysis of agglutinated erythro- 
cytes, has also been demonstrated in two of the 


* From the Laboratories of St. Peter’s General Hospital, New Brunswick, N. J. 
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viruses studied, the virus of mumps and that of 
Newcastle disease.° 

Despite the large volume of studies of in vitro 
viral hemagglutination with or without hemoly- 
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ing virus were isolated from samples of blood of 
certain other patients suffering from chronic er 
acute hemolytic anemia without known cause or 
associated with a variety of clinical conditions. 


sis there is no published account by other writers § (Table 1.) These included four cases of leukemia 
of any attempt to correlate these phenomena _ (three of lymphatic type and one of monocytic 
TABLE 1 
CASES EXHIBITING AUTOHEMAGGLUTINATION, WITH OR WITHOUT ANEMIA, FROM WHICH ' 
HEMAGGLUTINATING VIRUSES WERE RECOVERED 


‘ol 
_ Degree Hemaggluti- In Vitro 
Diagnosis Patient i of nating Virus Viral 
| | 
Acute hemolytic anemia ++++ ++++ ++++ | NDV + 
1 
Convulsive encephalopathy with | A. S. + ++ ++ |NDV f. 
anemia (Case u) 
Hemolytic anemia complicating | D. B. a +++ +++ | NDV + 
monocytic leukemia (Case 11) 
NDV$§ contact N. K. +++ TTT — | NDV 
(Lab. Techn.) 
NDV contact E. S. + ++ — | NDV + 
(mother of A. S.) 
Ulcerative colitis M. B. ++t++ | ++++ | ++++ | Herpessimplex} 
Generalized herpes simplex D. D. +++ + — | Herpes simplex 
Recurrent urticarial purpura | J. Ho. ++++ — | Herpes simplex 
with vesiculation 
Regional ileitis E. Mo. ++ + — | Herpessimplex . 
Systemic lupus erythematosus | J. Ha. ++ +++ | Unidentified - 
Systémic lupus erythematosus | E. B. 
Hodgkin’s disease A. J. + + 
Hodgkin’s disease C. K. ++++ + + 9 
M. P. ++ ++++ 
atal 
Acquired hemolytic icterus K. W. ++++ |) +4+++ +++ . + 
Lymphatic leukemia W. F. ++ + | | + 
Lymphatic leukemia J. S. ++ | + 
Lymphatic leukemia M. H. ++. - ++ ss | 
| 


* Autohemagglutination titers: 1:4 +; 1:16 ++; 1:64 +++; 1:256 ++++ 
t Degree of anemia graded from + (mild) to +++ + (severe). 
t Viral hemagglutinin active at or above 37°c. only. Case of Herpes simplex viremia in newborn infant (see text) 


omitted from table because of lack of additional data. 
§ NDV = Newcastle disease viremia. 


with any type of clinical syndrome characterized 
by autoagglutination of blood cells or hemolytic 
anemia. The isolation by Moolten and Clark’ of 
Newcastle disease virus from the blood of a 
patient recently recovered from acute hemolytic 
anemia accompanied with intense autohemag- 
glutination prompted further systematic search 
for this and other hemagglutinating viruses in 
the blood of patients suffering from a variety of 
conditions in which these hematologic features 
were found or were to be anticipated. In a short 
space of time various strains of hemagglutinat- 
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type), two cases of Hodgkin’s disease, two cases 
of systemic lupus erythematosus and individual 
cases of acute hemolytic anemia of pregnancy, 
acquired hemolytic icterus in a one year old 
child and an acute convulsive encephalopathy 
with anemia in an eleven month old infant. In 
certain of these cases the degree of anemia was 
less severe than in the others but in all cases 
autohemagglutination was present in samples 
of blood tested at room temperature and, in 
contrast to cold agglutination, usually manifest 
to some degree also at incubator temperature 


| 
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(37°c.). Allantoic fluid from chick embryos 
infected with these viruses produced agglutina- 
tion in vitro of red cells of one or more species 
(man, chicken, dog, mouse, guinea pig) and in 
several instances some degree of hemolysis as 
well. In some instances these effects tended to 
be more pronounced at 37°c. or slightly above. 

In three of the aforementioned sixteen cases 
the virus was identified as Newcastle disease 
virus. This virus was also isolated from two 
healthy contacts of these patients, a laboratory 
worker and the mother of the eleven month old 
infant with convulsive encephalopathy. In three 
other contacts virus was not isolated but their 
serum contained a significant titer of antiviral 
antibody. In five other cases without hemolytic 
anemia but with marked cold agglutination a 
virus exhibiting the characteristics of herpes 
simplex was isolated from samples of blood. 
(Table 1.) These comprised individual cases of 
severe chronic ulcerative colitis, regional ileitis, 
Henoch-Schénlein purpura complicated by a 
varicelliform eruption and Kaposi’s varicelli- 
form eruption complicating urticaria in a 
physician-contact of the preceding case. The 
same virus was also isolated from the heart’s 
blood in a case of herpetic gastritis discovered 
at autopsy in a two day old infant whose mother 
developed herpes labialis ten days subsequently. 
In the remaining cases the viruses have, at the 
present writing, remained unidentified. 

A noteworthy finding in several of the cases 
yielding hemagglutinating virus on test of their 
blood was the positive result of the Coombs test. 
Inevitably a comparison must therefore be 
drawn between the findings in our series and in 
those reported by numerous authors under the 
classification of acquired hemolytic anemia. In 
a previous publication’ the merits and limita- 
tions of the Coombs test in elucidating the 
mechanisms of acquired hemolytic anemia have 
been discussed at some length. Part of the sup- 
porting evidence for the currently accepted 
opinion! that this disease is caused by auto- 
antibodies specific for red cells is based on the 
demonstration of antibody globulin on the red 
cells by means of the Coombs test. A convincing 
analogy exists with hemolytic disease of the 
newborn (erythroblastosis) in which maternal 
isoantibody which has been transmitted to the 
unborn infant through the placenta can be 
demonstrated on the infant’s red cells by the 
Coombs test. Nevertheless, if the demonstration 
of a hemagglutinating-hemolyzing virus in the 
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circulating blood of patients with acquired 
hemolytic anemia is regarded as valid evidence 
that the hemolytic factor is the virus itself, the 
positive result of the Coombs test observed in 
such cases requires re-evaluation. Furthermore, 
certain cases of acquired hemolytic anemia, in- 
distinguishable in all other respects from other 
cases, may yield a negative result of this test,!? a 
fact which tends to cast doubt on the all- 
inclusive applicability of the autoantibody 
hypothesis. The possibility has been pointed 
out by Rosenfield'* that a positive test may 
occur in the presence of cold agglutinins, which 
occur in low titer in many normal persons. 
Another source of error may arise when the 
Coombs reagent (antihuman globulin immure 
rabbit serum) contains significant traces of anti- 
human albumin antibodies; this may be due to 
the common practice of immunizing rabbits 
with whole human serum instead of refined 
human gamma globulin. During the initial 
phases of our work one of us (E. C.) * discovered 
that the cells of our first patient were aggluti- 
nated in antihuman albumin immune rabbit 
serum despite negative results with the Coombs 
reagent. The non-specific nature of this finding 
was borne out when it was shown that exposure 
of normal human red cells to Newcastle disease 
virus in vitro as well as to a variety of other 
hemolytic agents, including hypotonic saline, 
was equally effective in causing these cells to 
acquire a coating of albumin in the presence of 
serum.!° Finally, the occurrence in a number of 
our cases of positive results of the Coombs test 
using properly absorbed reagent suggests either 
the presence of true autoantibodies for red cells 
or the development of antibodies specific for the 
viral material attached to the red cells (condi- 
tioned immune hemagglutination). In either 
event the presence of such antibodies may be 
explained as the result of the virus infection. On 
the one hand the positive result of the Coombs 
test may be due to specific antiviral antibodies, 
and on the other to autoantibodies formed as a 
consequence of viral injury of red blood cells 
wherein the protoplasmic structure of the 
erythrocyte is modified sufficiently by the virus 
to render it foreign to the protein structure of the 
body.!#* As in cases of acute hemolytic anemia 
following administration of sulfonamides,'!” 
such altered red cell protein may conceivably 

* These studies were carried out in the Serological 
Museum, Bureau of Biological Research, Rutgers Uni- 
versity, under a grant from the Rockefeller Foundation. 
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become sufficiently antigenic to give rise to a 
wide variety of immune agglutinins and hemol- 
ysins, both warm-reacting and cold-reacting, 
autospecific and heterospecific. Such secondary 
antibodies may therefore intensify the hemat- 
ologic syndrome, yet must justifiably be re- 
garded much more as incidental to the disorder 
rather than its primary cause. 

The following three cases in our series are 
selected for particular description because of 
the identification of the virus in each of them as 
that of Newcastle disease. In addition to their 
clinical interest for the range of symptomatology 
attributable to the activity of this virus within 
the circulation, these cases are noteworthy as 
illustrations of certain basic principles of virus- 
host relationships. Although much _ interest 
attaches to the fact that the virus was identified 
as one ordinarily pathogenic for fowl, this fact 
is probably incidental to the importance of these 
cases in providing a model for other viral infec- 
tions of man in which the blood cell constitutes 
the chief target of virus attack. 

Case 1.* S. B., a thirty-seven year old 
woman, had been well previously except for mild 
but obstinately recurring sore throat of three 
years’ duration. During this time she com- 
plained of “‘low vitality,” excessive fatigability 
and intolerance of cold. No unusual exposure to 
birds had occurred except for frequent contact 
with a pet rooster raised from a chick by one of 
the patient’s children seven years previously. 

On October 4, 1950, the patient’s present 
illness began with abrupt rise of temperature to 
nearly 106°F. followed by vomiting and diarrhea 
and continued irregular fever. One week later 
she was found in deep stupor and exhibited 
striking pallor. An erythematous rash of ‘‘butter- 
fly” distribution was seen on both cheeks and 
on the bridge of her nose. Her hands and feet 
twitched irregularly and the deep reflexes 
were hyperactive. The Babinski sign was present 
bilaterally. After admission to the hospital the 
more common causes of coma were ruled out 
by negative results of blood chemical studies and 
spinal fluid examination. The spleen was palpa- 
ble. The diagnosis of acute hemolytic anemia 
of the Lederer type was suggested by the hemat- 
ologic data. Hemoglobin was 4.0 gm. (25 per 
cent), red blood cells 1,210,000, leukocytes 


* For a more detailed account of the clinical course 
and laboratory findings in this case and the details of 
methods employed in isolating and identifying the virus, 
the reader is referred to earlier publications.!%!5 
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23,600 and normobliasts 16 per 100 white cells. 
Smears showed both microspherocytosis and 
many reticulocytes. Many of the leukocytes were 
immature. Platelets appeared normal in num- 
ber. Sternal marrow showed intense hyperplasia 
of all elements, especially those of the erythro- 
cyte series. 

Treatment consisted of repeated blood trans- 
fusions, which totaled 4,000 cc. in the first week, 
as well as oxygen, adrenal cortex extract, 
dextrose infusions and antibiotics (penicillin 
500,000 units every two hours, aureomycin 
100 mg. intravenously every six hours). The — 
patient’s condition began to improve and her 
mental picture cleared to a great extent. Slight 
icterus was noted on the third day. The rash on 
her face became more intense and resembled 
closely that of acute disseminated lupus ery- 
thematosus and shortly afterward was also 
noted on her back. Watery diarrhea and ab- 
dominal distention persisted, together with the 
rash, through most of her illness. In addition 
peculiar vascular phenomena were observed 
in the form of cyanotic mottling of the trunk 
and extremities, especially when she was 
chilled, e.g., in the oxygen tent. Mental cloud- 
ing recurred periodically and her respirations 
were very rapid and shallow, particularly during 
wave-like exacerbations of the hemolytic syn- 
drome. Cortisone and ACTH both produced 
dramatic temporary improvement followed by 
serious hemolytic relapse and manifestations of 
congestive heart failure, including marked gen- 
eralized edema, intense dyspnea, gallop rhythm 
and tachycardia. The hemolytic process eventu- 
ally subsided after the patient had received 
33 pints of blood and much additional supportive 
treatment over a period of nearly two months. 

Autoagglutination of the patient’s red cells 
was present from the first in high serum titer 
and, as in many of the reported cases of acute 
hemolytic anemia described in the literature, 
interfered seriously with the determination of 
the patient’s true blood type, erroneously re- 
ported on initial test as AB Rh-positive but 
quickly afterward discovered to be O Rh-posi- 
tive. (The patient received O Rh-positive blood 
without reaction throughout her illness.) The 
agglutinin, which persisted long into conva- 
lescence, was believed in retrospect to be the 
underlying factor in the vascular phenomena 
observed in the skin as cyanotic mottling. Al- 
though at first regarded as “autoantibody” in 
nature, in conformity with the prevailing 
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opinion regarding the pathogenesis of acute 
hemolytic anemia,'! the agglutinin in the pa- 
tient’s serum was found lacking in globulin as 
proved by its failure to sensitize her own red cells 
and normal ‘‘O”’ cells to the agglutinating action 
of antihuman globulin immune serum (direct 
and indirect Coombs test). This negative find- 
ing, checked with different lots of the Coombs 
reagent at the hospital laboratory and at the 
Serological Museum of Rutgers University, was 
held to constitute strong presumptive evidence 
against the antibody (globulin) nature of the 
agglutinin. 

By coincidence the virus of Newcastle disease 
was isolated just prior to this time by one of us 
(E. C.)'* from a natural outbreak among 
laboratory hamsters, on a deficiency diet, 
suffering from a diarrheal syndrome with high 
mortality to which normally fed litter mates 
were insusceptible. Ordinarily regarded as 
highly virulent for avian species alone, in which 
it manifests widespread tissue affinities (avian 
pneumoencephalitis), this virus has rarely been 
reported as a cause of spontaneous disease in 
mammals.!" In the human species it is now com- 
monly held to be capable of causing only mild 
conjunctivitis in persons exposed to mists or 
sprays of virus-containing materials in the 
laboratory or fowl run.'* It was speculated by 
the senior author that the hemagglutinating and 
hemolyzing properties of this virus, hitherto 
recognized as an in vitro laboratory phenomenon 
useful in identifying and titrating it, may under 
certain conditions determine its pathogenicity 
in the human species. Studies were therefore 
made of samples of this patient’s blood, obtained 
during her convalescence while autoagglutina- 
tion was still very marked, in the hope that this 
or some similar virus might be isolated to ex- 
plain the autohemagglutination and previous 
hemolytic anemia. A strain of virus virtually 
identical with that obtained from the hamsters 
and with an avian strain* was isolated on two 
separate occasions. At the same time a labora- 
tory worker (N. K.) engaged in these studies was 
found to have this virus in her blood although 
free of clinical signs or symptoms of the disease. 
The patient’s husband, son and daughter were 
also tested for virus; none was found but a 
significant antibody titer was demonstrated in 
the serum of the husband and of the son, not 


* Kindly provided by Dr. V. Groupé of the Virus 
Research Institute of Rutgers University, New Bruns- 
wick, N. J. 


Newcastle Disease Viremia—Moolten et al. 


in that of the daughter. Subsequently the pa- 
tient and the laboratory worker also developed 
significant antibody titer in their serum against 
these strains of Newcastle disease virus. (Table 
11.) Details on these technics and findings have 
been published elsewhere.!® 15.45 


TABLE I 
CORRELATION OF DISAPPEARANCE OF VIREMIA WITH RISING 
ANTIBODY TITER AGAINST NDV AND APPEARANCE 
OF POSITIVE COOMBS TEST 


S. B. (Case 1) 
1/26 | 2/1 | 2/14 | 3/23 |4/26|5/16|6/25|7/16|8/25 
Virus isolation.| + + 
H.I. titer*. . 80 | 320 | 320/160; 80; — 
Coombs’ test - i mtr 
N. K. (Lab. 
Techn.) 
das 2/2 | 2/9 | 3/23 | 4/27 |5/19|6/25'7/16 
Virus isolation | + + - - = 
H.I. titer... .. — | 160 | 320 | 320 | 640 
Coombs’ test..| — + 


A. S. (Case 1) 


Virus isolation.| + + 
- |— 20] 80 


*H.1 titer = hemagglutination inhibition titer, expressed as recipro 
cal of highest dilution showing complete inhibition of hemagglutination. 

In later tests of this patient’s blood (April, 
1951) at a time when antiviral antibody was 
present and virus no longer verable, it was 
observed that the Coombs test had become 
positive. Parallel findings had been observed 
previously in the patient’s husband. This result 
suggested the possibility that red cells, having 
acquired a coating of virus or some antigenic 
fraction of the virus, might attract antiviral 
antibodies as they are liberated into the circula- 
tion and in this manner account for this delayed 
positive Coombs test. Jn vitro tests with mouse 
cells sensitized with this virus and exposed to 
samples of serum from the laboratory worker 
(N. K.) in which a rather high titer of antiviral 
antibody had developed (1:640) also yielded 
positive results with the Coombs reagent, in 
partial verification of this idea. (Table m1.) On 
later tests (August, 1951) antibody titer disap- 
peared and, despite the patient’s appearance of 
well-being, virus was again isolated although in 
low concentration. 

The findings and implications of most of the 
foregoing studies had become fairly generally 
known to members of the hospital staff at the 
time of admission of the next two cases to be 
described, and led directly to the suspicion that 
part or all of their symptoms might be related 
to infection with Newcastle disease virus or a 
similar virus. 
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Case u. A.S., an eleven month old female, 
was first seen at home during a generalized 
convulsion of sudden onset. Cursory physical 
examination revealed rapid shallow breathing, 
loud bubbling rales and rhonchi in both lungs 
and high fever. Slight fever and fretfulness had 


TABLE Ul 
DEVELOPMENT OF POSITIVE COOMBS TEST IN VIRUS 
SENSITIZED MOUSE RBC EXPOSED TO SPECIFIC 
(HOMOLOGOUS) IMMUNE HUMAN SERUM * 


Treatment of RBC 

(1) Untreated RBC in saline....... - 
(2) Untreated RBC, exposed to 
human anti-NDV _ serum, then 


(3) RBC exposed to NDV in saline; 
cells washed after elution of virus. . - 
(4) Same as (3), followed by exposure 
to human anti-NDV serum, then 
washed in warm saline to produce 
stable suspension. .............. + 
*Serum of N. K., hemagglutination-inhibition titer 
1:640 


been present for two days and were attributed to 
teething. After an hour’s fruitless efforts to re- 
lieve convulsions by the usual measures (cool 
sponging, enema, sodium phenobarbital) the 
infant was rushed to the hospital where open 
drop ether was administered by a pediatric 
consultant. The patient was in deep coma associ- 
ated with convulsive twitching of the right 
hand spreading to the entire right side of the 
body including the right leg and then becoming 
generalized. The left side remained flaccid until 
convulsive movements had become bilateral. 
Pupils were dilated and sluggish to light. The 
fundi appeared normal. The pharynx was in- 
jected. All reflexes were hyperactive. The head 
was held turned to the right and there were 
nystagmoid movements of the eyes to the right. 
Between convulsions the body remained rigid 
except for frequent twitches. During this time it 
was discovered that the left leg was distinctly 
colder to touch than the right. After three major 
convulsive episodes the patient lapsed into con- 
tinuous stupor but continued to have twitching 
of the arms and legs for several hours. 

On the following morning, twelve hours after 
admission, the child had regained consciousness 
but was drowsy. Twitching had stopped but the 
right arm was flaccid. Temperature was 103°F. 
Lumbar puncture yielded clear spinal fluid 
containing 6 white blood cells; protein content 
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was 36 mg. per cent and sugar 65 mg. per cent. 
X-rays of the skull and chest revealed no signifi- 
cant abnormalities. 

During the succeeding four days the patient's 
hemoglobin dropped from 83 (Dare) to 57 per 
cent and red cells from 4,350,000 to 3,470,000. 
The initial leukocyte count was 30,200 with 
normal differential and subsequently 6,000 to 
7,700. 

The further course was one of steady improve- 
ment although slight residual weakness of the 
right arm was present on discharge six days after 
admission and the child still seemed somewhat 
weak and irritable. Mild diarrhea appeared but 
quickly subsided. 

Because the child’s illness was difficult to 
classify according to the better known acute 
infections affecting the central nervous system, 
the parents were questioned closely for possi- 
bilities of exposure of the patient to some type 
of virus. It was then learned that six months 
previously their poultry flock had been affected 
by an illness in which the hens abruptly ceased 
laying eggs. This condition, which also affected 
neighbor flocks, cleared after about two months. 
Dr. Leslie Stauber of the Bureau of Biological 
Research of Rutgers University, who owned one 
of these flocks, identified the illness clinically 
as Newcastle disease. Eggs from the affected 
hens had been used by the baby’s family 
previously and subsequently and were also 
incorporated into her own feedings in lightly 
boiled form. Samples of the child’s blood taken 
just before her discharge revealed autoaggluti- 
nation; the presence of Newcastle disease 
virus was demonstrated by chick embryo 
inoculation. 

A possible precipitating factor in the child’s 
acute illness, perhaps by activating a latent 
virus infection, was seen in the fact that a third 
immunizing dose of diphtheria-pertussis-tetanus 
toxoid had been given one week prior to its 
onset, the previous doses having been given five 
and four months previously. 

The child was then observed at home during 
which time she appeared to recover fully. Then 
eleven days after discharge (October 13, 1951) 
her temperature suddenly rose steeply and 
convulsions recurred in a manner almost 
identical with that of the previous attack seven- 
teen days before. However, the onset of con- 
vulsive movements occurred on the opposite 
(left) side. Again these were jacksonian in type 
during the first fifteen to twenty minutes of the 
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seizure, then became generalized whereupon 
the child lost consciousness and the right side 
of the body became increasingly flaccid. Tem- 
perature ranged between 101° and 103°F. Ether 
anesthesia given during each seizure apparently 
terminated it quickly, and after the fourth 
seizure the child behaved naturally and slept 
quietly. Upon awakening she was somewhat 
fretful but was afebrile. On the day of admission 
the hemoglobin had dropped from 78 to 64 per 
cent and the red cell count from 4,240,000 to 
3,370,000, but on the following day they had 
become normal. Virus was again isolated from 
the blood. As a precautionary measure a trans- 
fusion of 100 cc. of whole blood and the serum 
of an additional 150 cc. of blood obtained from 
an immune donor (the aforementioned labora- 
tory worker) were given to the child. The donor’s 
serum had a titer of 1:640 neutralizing units 
against the baby’s strain of Newcastle disease 
virus. The child was discharged four days after 
admission completely free of neurologic or other 
clinical residual findings of her acute illness. 
Follow-up examinations have shown no tend- 
ency to recurrence of symptoms and further 
_ attempts to isolate virus from the blood were 

fruitless. Meanwhile the child’s serum gradually 
developed a significant rising titer of heat-stable 
antiviral antibody. (Table 1.) : 

The sequence of events in this case bore some 
resemblances to that of the preceding case, 
particularly in regard to the abrupt febrile onset, 
early stupor with evidences of multiple foci of 
cortical irritation, rapid shallow breathing and 
peripheral vascular phenomena. In Case 1 early 
coma and twitching of the extremities were of 
short duration but mental clouding persisted in 
varying degree throughout most of the patient’s 
illness. In Case 11 two major episodes of pro- 
longed jacksonian convulsive state of separate 
focus of origin occurred seventeen days apart. 

Although encephalitis has been associated 
prominently with the manifestations of New- 
castle disease in fowl and has, to some extent, 
been duplicated by brain-adapted passage virus 
in monkeys, mice and hamsters,'® the findings 
in these two cases offer very little basis for in- 
criminating this virus as a direct cause of en- 
cephalitis in man. The neurologic phenomena, 
while striking, were reversible within a matter 
of hours, a finding difficult to reconcile with 
accepted concepts regarding the pathogenesis of 
the viral encephalitides of man. According to 
these concepts neurotropic viruses enter into 
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lasting relationships with fixed cellular elements 
within the parenchyma of the nervous system.”° 
In the two cases described herein the essentially 
negative findings in the spinal fluid bear out the 
possibility that the observed neurologic phe- 
nomena resulted from some type of ephemeral 
ischemic phenomenon such as might result from 
intermittent intravascular hemagglutination, 
paralleling the peripheral circulatory disturb- 
ances and the observation of intense autoag- 
glutination of the patient’s blood cells in vitro. 
Attempts to prove an association between 
Newcastle disease virus and certain atypical 
neurologic changes in man have been unsuccess- 
ful in the past, primarily because of failure to 
demonstrate the virus in human tissues or secre- 
tions in suspected cases, as in the outbreaks 
reported by Howitt, Bishop and Kissling?' in 
1948 in which the repeated association of the 
patients with infected chickens was clearly 
demonstrable. For several years outbreaks of a 
mild central nervous system infection had been 
occurring among children in middle Tennessee 
and had been associated with an influenza-like 
disorder in adults. No fatalities were known. 
Similar outbreaks were also observed in Ala- 
bama. The dates of recognition of NDV in 
fowls in these two states roughly coincided with 
the presence of symptoms in the human cases. 
Although the relation of these symptoms to New- 
castle disease had been assumed to have been 
established by the detection of a high titer of 
virucidal factors for NDV in the patients’ sera, 
later studies by Howitt®* revealed the presence 
of similar factors in normal sera of man, monkey, 
rabbit and guinea pig but not in the sera of the 
ferret, hamster, chicken and mouse. The non- 
specific virucidal factor could be distinguished 
from specific neutralizing antibodies by its in- 
activation upon heating to 56°c. for thirty 
minutes. It is nevertheless of interest that the 
symptoms in the cases observed by these 
authors were easily distinguished from those of 
the recognized summer encephalitides; in the 
milder cases there was usually a sudden onset 
with fever, headache, malaise, occasional chilly 
sensations and complete recovery in twenty-four 
to forty-eight hours. In other instances there was 
evidence of meningeal irritation with stiff neck 
and back and occasionally nausea and vomiting. 
In almost all cases complete recovery occurred 
in six days or less. Unfortunately the negative 
results of attempts to isolate NDV from these 
patients and the absence of heat-stable specific 
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antibodies in their sera make it impossible to 
differentiate this group of cases from those 
associated with certain other known viruses, 
e.g., Coxsackie virus. Tests of sera for heat-stable 
specific antibodies against this virus have like- 
wise been unrewarding in other cases in which 
exposure to the disease in fowl was known to 
have existed although, as demonstrated in our 
first case, such antibodies may be slow to appear 
and may be of relatively short duration, even 
under the intense provocation of prolonged 
viremia with serious injury to blood cells. The 
unreliability of serologic tests for Newcastle 
disease infection has been clearly shown in other 
respects as well and, as suggested by Kilham 
and others,?** positive findings may well be the 
result of previous infection with the virus of 
mumps, which has close immunologic relation- 
ship with NDV. 

Intravascular hemagglutination as a factor in 
production of neurologic symptoms has been 
demonstrated in other conditions such as severe 
malaria in which parasitized red cells have been 
found to stick together in sluggishly moving 


columns or stationary masses (“‘sludged blood’’) 


filling the smallest blood vessels of the brain.?4 A 
similar phenomenon has been recorded in 
certain types of thrombocytopenic purpura 
caused by platelet agglutination to form multi- 
ple small platelet thrombi in the cerebral and 
other vessels.”* In systemic lupus erythematosus, 
in which a severe grade of thrombocytopenic 
purpura may occur often in association with 
acute hemolytic anemia, convulsive phenomena 
or psychoses are common.” The possibility 
that such phenomena may result from the 
hemagglutinative action of a circulating virus 
is suggested by our isolation of a virus, as yet 
unidentified, from the blood of two such pa- 
tients. (Table 1.) The virus in each case pos- 
sessed hemagglutinating properties when tested 
with red cells of certain species in vitro and 
caused clumping and lytic changes in vitro in the 
leukocytes and platelets as well, including pro- 
duction of typical “L.E.”’ cell changes.?? 

Other recorded manifestations of intravascu- 
lar hemagglutination have included certain 
types of peripheral vascular disorder, e.g., 
acrocyanosis and Raynaud’s symptom. In some 
cases an autoantibody was reported to occur, 
characterized by activity only on chilling of the 
patient’s skin or samples of blood (‘cold ag- 
glutinins”).?* Our review of the available 
literature has uncovered only one reference to 
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intravascular hemagglutination which may 
conceivably be interpreted as viral hemaggluti- 
nation in vivo. In 1949 Beamer and his associ- 
ates,** by means of direct visualization of the 
circulating blood in the bulbar conjunctiva of 
three young pigs inoculated with hog-cholera 
virus, succeeded in demonstrating agglutination 
of all or almost all the red cells into small, soft 
masses in the form of a fairly homogeneous 
““sludge.”’ Evidence of altered vascular function 
was recognized by the appearance of progres- 
sive hemoconcentration in postcapillary venules 
accompanied with local tissue edema and con- 
traction of most of the vessels to the point of 
complete disappearance of visible lumen. 

In the first of the two cases of NDV infection 
described heretofore the mottled cyanosis of the 
patient’s skin, interpreted as the manifestation 
of hemagglutination in the minute vessels of the 
skin, was a striking feature throughout her illness 
and seemed particularly intense when she com- 
plained of chilling, e.g., in the oxygen tent. In 
addition she exhibited an erythematous erup- 
tion of butterfly distribution on both cheeks, 
together with a similar eruption on her back 
resembling that of systemic lupus erythematosus. 
This eruption was also believed to be a mani- 
festation of intravascular hemagglutination by 
NDV rather than of the entity classed as 
systemic lupus erythematosus because of the 
absence of renal or other distinctive features of 
the latter syndrome and the failure to produce 
the “L.E.” cell phenomenon on incubation of 
normal buffy coat leukocytes with the patient’s 
serum. In Case 1 the principal sign of peripheral 
vascular disturbance was marked coldness of the 
child’s left leg during the initial convulsive 
episode. 

Rapid shallow breathing, which was a striking 
finding in Case 1 but also evident in Case 1, 
might be interpreted also on the basis of intra- 
vascular hemagglutination. It is observed in 
parallel conditions such as that which follows 
the administration of incompatible blood or the 
development of multiple pulmonary emboli 
and can be reproduced experimentally by 
introducing starch granules into the pulmonary 
artery tree.*° 

In the foregoing two cases all the available 
evidence suggests the likelihood that the virus 
was present in particular abundance within the 
circulating blood, especially upon the red blood 
cells, accounting for the observed clinical 
phenomena of hemolytic anemia and _ inter- 
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mittent intravascular hemagglutination and for 
the intense autoagglutination observed in vitro. 
The wide range of mammalian species in whom 
the red cells are known to possess principal 
receptors for this virus contrasts strongly with 
the greater affinity of the fixed tissue cells in 
fowls for the virus.*! In this difference may lie the 
seeming immunity to the virus of most mam- 
malian species in contrast to the susceptibility 
of fowls. On the other hand, our findings pro- 
vide justification for the belief that the virus may 
exist in man in latent form for long periods of 
time and, in the exceptional case only, multiply 
in the circulation to such a degree that a 
hemagglutinative-hemolytic syndrome results. 
In Case 1, for example, the patient’s blood con- 
tained traces of virus about nine months after 
her recovery. Nevertheless she remained entirely 
asymptomatic. Her husband and son when 
tested previously (February, 1951) had both 
had measurable immune titers against the virus 
but remained altogether free of symptoms. Her 
son, now sixteen, was known to have had an 
attack of convulsive encephalopathy three years 
previously which could not be explained but 
which, in the light of the syndrome manifested 
in Case m and the later presence of a small 
amount of NDV antibody in his blood, might 
well have been accounted a similar manifesta- 
tion of virus activity. According to the hospital 
record he had been admitted to St. Peter’s 
General Hospital on February 15, 1948, with 
an acute illness tentatively diagnosed as ‘“‘en- 
cephalitis’” beginning with a generalized ‘con- 
vulsion about six hours previously. He lay in 
semi-coma for two days, then became conscious 
but remained irritable, surly and uncooperative. 
The change in personality persisted until his dis- 
charge four days after admission. A neurologic 
consultant was unable to offer any explanation 
for his symptoms and found no objective ab- 
normalities. Cerebrospinal fluid was entirely 
normal and there was no anemia. 

Viremia was detected in two healthy contacts, 
the laboratory worker (N. K.) who subsequently 
developed a strong antibody titer and in the 
mother of the second patient (Case 1); the 
father of this patient, on the other hand, had a 
fairly high antibody titer (1:160) and no virus 
was isolated. As in the case of the hamster epi- 
zootic, which was provoked by subjecting 
normal animals to induced dietary deficiency, 
the outbreak of viral phenomena in these two 
cases must also be attributed to some additional 
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factor such as reduction in non-specific resistance 
factors or some non-specific provocative stimulus 
such as intercurrent infection or immunizing 
injection of toxoid. 

Acute hemolytic anemia has been recorded 
frequently in generalized diseases affecting the 
reticuloendothelial system,*? perhaps reflecting 
the activation of latent hemagglutinative viruses 
of the type isolated recently in our laboratory 
in diseases belonging in this category. (Table 1.) 
Among these was a case in which the virus was 
identified as that of Newcastle disease and for 
this reason is described in detail. 

Case 11. D. B., a sixty-three year old man, 
was admitted to St. Peter’s Hospital August 29, 
1951, because of progressive weakness beginning 
about two months previously. Severe anemia 
and slight jaundice were found but no other sig- 
nificant findings except blood pressure 200/110. 
The spleen was not felt. Temperature was 
normal. Hemoglobin was 32 per cent (5 gm.), 
red blood cells 1,890,000, leukocytes 7,550, 
polymorphonuclears 50 per cent, lymphocytes 
47 per cent, eosinophils 2 and metamyelocytes 1. 
The patient received two transfusions but left 
the hospital two days after admission despite 
urgent advice to remain. At that time he mani- 
fested a resistive and belligerent attitude but 
seemed mentally clear. Three days later he was 
readmitted in a state of prostration with fever 
which ranged irregularly from 99.6° to 104.6°F. 
Herpetic lesions were present on his lower lip 
which quickly became hemorrhagic and second- 
arily ulcerated, resulting in a massive hemor- 
rhagic phlegmon of the entire right cheek. 
Hemoglobin was 35 per cent, red count 2,130,- 
000, leukocytes 15,700 and polymorphonuclears 
84 per cent with pronounced shift to left. 
Platelet count was 11,000. Examination of 
sternal marrow® revealed a paucity of all nor- 
mal elements and the presence of some primitive 
monocytoid cells. The spleen was now easily 
palpable and firm. The clinical diagnosis was 
acute hemolytic anemia with thrombocytopenic 
purpura and hemorrhagic herpes labialis. A 
consultant expressed the opinion that the anemia 
and thrombocytopenia had a common etiologic 
basis in some type of autoagglutinative phe- 
nomenon (“thrombotic thrombocytopenic pur- 
pura’’). A sample of blood exhibited pronounced 
autoagglutination and yielded Newcastle disease 
virus on chick embryo inoculation. (Table 1.) 
The course of the patient’s illness was rapidly 

* Performed by Dr. J. F. Sandella. 
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downhill and he expired eight days after 
admission. 

Autopsy findings revealed leukemic infiltra- 
tion of the vertebral marrow, liver, spleen, 
kidneys and other viscera. The liver was about 
one and a half times normal size (2,350 gm.) 
and the spleen about six times normal (910 gm.). 
The pulp cords of the spleen contained many 
histiocytes swollen with hemosiderin granules 
and clumps of erythrocytes coalesced into homo- 
geneous masses. The abnormal cellular infiltrate 
of the marrow, spleen and other viscera con- 
sisted of rather large immature monocytoid cells 
with ovoid or elliptic vesicular nuclei, occa- 
sionally slightly indented, and a rather large cell 
body of varied contour but often elongated and 
tapering at both ends and in some areas sug- 
gestive of a primitive fibroblast. The case was 
classified as one of monocytic leukemia. 

The rapid progress of this patient’s anemia 
and the terminal acute febrile course might 
have been due in significant measure to the 
complicating blood stream infection with New- 
castle disease virus. Viremia, which might 
have existed in mild, intermittent form previ- 
ously, was held to have become severe as a 
result of impaired natural resistance to this virus 
caused by displacement of normal reticulo- 
endothelial elements by leukemic tissue which, 
in turn, may have provided a large tissue sub- 
strate for rapid multiplication of the virus. 
Coincidentally, leukemic infiltration of bone 
marrow suppressed the normal pattern of red 
cell and platelet regeneration which might 
otherwise have permitted longer survival. 


COMMENT 


The detection of Newcastle disease viremia 
in three patients and two healthy persons in a 
relatively brief time might easily arouse sus- 
picion of contamination of laboratory materials 
by some human or animal carrier or by faulty 
technical methods. The authors were drawn 
early to the realization that such criticism might 
well be warranted unless particularly rigid con- 
ditions of virus study were enforced. The capac- 
ity of NDV to survive under unfavorable con- 
ditions outside a living host is well known. This 
virus has been recovered from contaminated egg 
shells, chick down and whole eggs as long as 
255 days after it had been introduced.** It may 
be useful, therefore, to enumerate some of the 
evidence bearing upon the validity of the results 
reported in this paper. 
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As indicated previously (Table 1), strains of 
NDV were isolated in only five of eighteen 
human cases in which hemagglutinating viruses 
were recovered from the circulating blood. In 
four others the virus was tentatively identified as 
herpes simplex. In the remaining nine cases the 
viruses were proved to be neither NDV nor 
herpes. In many samples of blood from patients 
with other clinical conditions as well as from 
healthy persons no virus was isolated and intro- 
duction of sterile saline or other sterile materials 
into chick embryos under parallel conditions 
yielded negative results. Although the unidenti- 
fied viruses resembled one another in their 
capacity to agglutinate and sometimes hemolyze 
red cells in vitro, it was often possible to show 
distinctive features of each virus, judged by its 
distinctive species range of red cell agglutination 
and hemolysis and by the characteristic mor- 
phologic changes produced in the chick embryo, 
particularly in cases where opportunity was 
provided for repeated isolation of virus. 

Additional confirmation of the presence of 
NDV in the three patients described in this 
paper is seen in the finding of heat-stable NDV 
antibodies in the husband and son of the first 
patient and the subsequent steady rise of anti- 
body titer in the patient herself followed later by 
gradual disappearance of antibody and a 
temporary reappearance of viremia in mild 
form. On the other hand, traces of virus activity 
persisted for many months in the original sample 
of serum obtained in February, 1951, from 
which the second isolation of virus had been 
made. Small fractions of this sample, incubated 
with fresh normal group 0 cells or red cells of 
other species, regularly caused their agglutina- 
tion and subsequent hemolysis. The specific 
nature of the hemagglutinin (and hemolysin) 
was established by the complete inhibition of 
the phenomenon in the presence of NDV im- 
mune serum. This experiment could be dupli- 
cated at will, the last trial prior to this report 
being December 14, 1951. In Case m viremia 
was also observed in the patient’s mother and 
antibodies in the serum of her father. In both 
cases contact with chickens was known, in the 
first through a pet rooster and in the second 
through an outbreak of Newcastle disease in 
chickens kept on the premises and in neighbor- 
ing flocks. The patient had also been fed lightly 
cooked eggs from the same hens before and after 
the outbreak ‘. Finally she manifested prompt 
clinical and laboratory improvement upon 
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receiving whole blood and serum from a donor 
previously affected with Newcastle disease 
viremia in whom antibody titer had risen to 
1:640. Following this she herself developed a 
progressively rising antibody titer. In Case mm 
the virus was isolated only once and further 
studies were interrupted by death of the patient 
from toxemia and exhaustion which, presum- 
ably, were aggravated by antecedent monocytic 
leukemia; the evidence in this case, aside from 
the presence of acute hemolytic anemia and 
marked autohemagglutination, is admittedly 
meager. Nevertheless, in none of the control 
studies was NDV isolated and none was isolated 
in other laboratories using eggs from the same 
sources of supply.'® 

Little information is available on factors 
which might explain the multiplication of New- 
castle disease virus or other viruses in the blood 
of these patients. Lowered resistance to infection 
may explain the viremias detected in cases of 
leukemia and Hodgkin’s disease. A survey of 
such cases for serum titer of complement and the 
heat-labile virucidal factor of Howitt?? and of 
Ginsberg and Horsfall*4 may prove profitable in 
future studies. On the other hand, lympho- 
matous and leukemic tissue may conceivably 
become parasitized by latent viruses which may 
then multiply luxuriantly. Hormonal influences, 
particularly adrenal corticoids liberated under 
stress, may conceivably also underlie the release 
of certain inapparent infections into an active 
form as in the case of herpes zoster, which has 
been observed also to appear in the course of 
cortisone therapy.*® Anaphylactic shock has 
been shown to precipitate latent herpes simplex 
encephalitis.** Allergic syndromes were appar- 
ently responsible for the disseminated herpetic 
lesions of the skin in two of our five cases of 
herpes simplex viremia, as in other cases of the 
varicelliform (herpetic) syndrome of Kaposi.*’ 
An association between injection of vaccines 
and the activation or acceleration of virus in- 
fection has been observed in herpes simplex,** 
mouse encephalomyelitis*® and poliomyelitis.‘® 
In Case 11 of our Newcastle disease series a third 
(“booster”) dose of diphtheria-pertussis-tetanus 
toxoid mixture had been given one week before 
the onset of symptoms of virus infection. 

In the event that such a virus is detected in 
the blood under circumstances which tend to 
incriminate it in the causation of hemolytic 
anemia or other serious disorder a decision may 
become necessary concerning possible modes of 
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treatment. If the multiplication of the virus can 
be shown to result from a deficiency of naturally 
occurring protective substances in the plasma 
such as the non-specific heat-labile virucidal 
factor of Howitt”? and of Ginsberg and Horsfall,** 
transfusions of whole blood or plasma from 
healthy donors may prove adequate. Human 
gamma globulin has already proved its value in 
prophylaxis of measles and infectious hepatitis.*! 
Utz**? has obtained from several mammalian 
sera a lipoprotein of lecithin-like nature which 
inactivates the viruses of influenza, Newcastle 
disease and psittacosis in vitro. It is therefore 
entirely possible that the well known beneficial 
effect of transfusion in the hemolytic group of 
anemias may depend in part upon the neutrali- 
zation of hemolytic viruses, at least in some 
cases. The influence of another set of factors 


concerned with the normal equilibrium between 


formation and destruction of blood cells may 
also play a part independently of antiviral sub- 
stances. Among these are the alcohol-soluble, 
ether-insoluble factor of Josephs** and alpha- 
tocopherol.** 


SUMMARY 


Newcastle disease virus may be regarded as 
an outstanding example of a hemagglutinative 
and hemolyzing virus which may mimic an 
antibody mechanism in the production of 
certain hematologic and vascular phenomena. 

Three cases are presented in which acute 
hemolytic anemia and certain autohemag- 
glutinative phenomena were associated with 
the presence of Newcastle disease virus in the 
blood stream. A possible source of contagion 
from fowl was suspected in one patient and 
demonstrated in another. 

The role of this virus is discussed briefly in 
connection with these and other cases in which 
latent infection by viruses, ordinarily non- 
pathogenic for man, may become activated in 
severe form as a result of certain poorly under- 
stood factors. 

Evidence for the ease of transmission of the 
virus and its relative harmlessness in most 
normal persons is seen in the finding of viremia 
in two contacts and the presence of circulating 
antibodies in the blood of three other contacts, 
none of whom was known to be indisposed in 


even slight degree. 
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ACTH in Reiter’s Syndrome’ 


Four Cases, with Review of the Literature 


ERLING LARSON, M.D. and SAMUEL J. ZOECKLER, M.D. 
Des Moines, 


NLY three cases of Reiter’s syndrome 
treated with ACTH have appeared in 
the available literature.?* Four addi- 

tional cases of marked severity have been treated 
with this hormone and a report of these is now 
submitted. The information obtained from the 
literature and our own observations form the 
basis for the following discussion. 

In 1916 Hans Reiter®® described a syndrome 
composed of arthritis, urethritis, conjunctivitis 
and diarrhea. He isolated a spirochete from the 
patient’s blood and named the entity ‘“‘Spiro- 
chetosis Arthritica.”” Ten reports preceded 
Reiter’s in 1916 and five appeared the same 
year.24 The term Reiter’s syndrome became 
popular and today is used to describe a self- 
limited clinical triad composed of non-specific 
urethritis, purulent conjunctivitis and arthritis. 
The syndrome was described first in American 
literature in 1942.' Since then over one hundred 
cases have been reported but considerable con- 
fusion still exists regarding the etiology, patho- 
genesis, diagnosis and treatment of this condition. 

There are differences of opinion regarding the 
etiology of this disease. Many have attempted to 
interrelate it and salmonella-shigella dysentery, 
either on the basis of a lowered resistance or the 
development of bacterial allergy. This work has 
not been substantiated and the occurrence of 
dysentery and Reiter’s syndrome in the same 
patient is probably coincidental. Short (quoted 
by Warthin)** suggested that dysentery merely 
activated or provided a portal of entry for the 
etiologic agent. 

Bacterial infections and allergy have also 
been incriminated but conclusive evidence 
is lacking. The more recent work deals with 
the pleuropneumonia-like organisms (L-organ- 
isms) .*:4:7—10.13.23,29-31 The organism is extremely 
pleomorphic, reproduces by sexual and asexual 
processes and easily passes a 0.4 mm. filter. It 


requires prolonged exposure to Giemsa’s stain 
and 10 to 40 per cent serum in the culture 
media. These factors apparently account for the 
infrequent identification of the L-organisms. 
Harkness and Henderson" found positive cul- 
tures in two of nine cases of Reiter’s syndrome 
and twelve of forty-six females suffering from 
non-gonorrheal cervicitis or vaginitis, as well 
as in two of nine passive homosexuals. Lowman 
and Boucek'* cultured the organisms from three 
of four patients with chronic prostatitis who had 
arthritic symptoms. Warthin”® found “L”’ organ- 
isms in three of four cases of Reiter’s syndrome, 
two from the urine and the other from an 
involved joint. In thirty-one patients with 
Reiter’s syndrome the L-organisms were isolated 
twice from the synovial fluid, and in twelve 
instances from the genitourinary tract.*° (In the 
genitourinary tract of females positive cultures 
may be obtained in about 30 per cent.!®) It 
appears then that the pleuropneumonia-like 
organisms bear a more than casual relationship 
to the syndrome under discussion with infection 
possible either through the gastrointestinal or 
genital tract. However, it must be remembered 
that under certain conditions bacteria may 
possess properties and grow in a form corre- 
sponding to the pleuropneumonia group. 

In American literature the syndrome has been 
described in young white males between the ages 
of sixteen and forty-two years, only one case 
having been reported in a Negro* and two in 
females.**-*4 In the largest series (344 cases from 
foreign literature), 10 per cent of which were 
women,*‘ the ages ranged from two to fifty-five 
with the greatest incidence in the third and 
fourth decades. 


CLINICAL OBSERVATIONS 
A description of the morbid anatomy in knee 
joints has been reported by Remlinger and 


* From the Department of Internal Medicine, Veterans Administration Hospital, Des Moines, Iowa. Sponsored by 
the Veterans Administration with the approval of the Chief Medical Director. Statements and conclusions by the au- 
thors are a result of their own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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Wepler (quoted by Paronen),** Bauer and 
Engleman! and Hollander.* In all there was 
intense hyperemia of the synovia, apparently 
due to dilatation of the pre-existing capillaries 
but the cartilage was normal. Weinberger, 
Dienes and Bauer* biopsied the synovial tissues 


Reiter’s Syndrome—Larson, Zoeckler 


persisted ten days and cleared spontaneously. 
The joint involvement remained constant up 
to the time of admission and was associated with 
a low-grade evening elevation of temperature. 
Physical examination revealed a tall, slender 
white male in moderate distress. The glans penis 
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Fic. 1. Case1 (R. R.). Effect of therapy on temperature, erythrocyte sedimentation 


rate and total circulating eosinophils. 


from six knee joints. The acute pattern was one 
of exudation characterized by congestion, small 
hemorrhages, edema and polymorphonuclear 
infiltration. Perivascular lymphocytic infiltra- 
tion, hypertrophy and hyperplasia of the 
synovial cells, and proliferation of fixed connec- 
tive tissue cells and blood vessels made up the 
chronic inflammatory changes. Since the disease 
is non-fatal, detailed necropsy reports are 
lacking. 


CASE REPORTS 


CasE1. R.R., a twenty-four year old white 
male, was admitted to the hospital July 18, 1950. 
On June 27th (ten days after marriage) he had 
developed burning, a morning urethral “‘tear’’ 
and occasionally could squeeze pus from his 
urethra. On July 1, 1950, he awakened with a 
painful left hallux at the metatarsophalangeal 
joint and a very mild pain in the left ankle. On 
July 2nd the left ankle was swollen and painful, 
and the left hip, both knees and the back of the 
neck were painful. With the onset of joint pain 
he developed soreness in both eyes with a sensa- 
tion of a foreign body in the left eye followed by a 


was damp and excoriated with numerous small 
superficial ulcerations. A purulent urethral dis- 
charge was present. There was acute tenderness 
over the spine at the level of D7 to D9 and 
swelling and tenderness of the metatarso- 
phalangeal joint of the left hallux and left ankle. 
Tenderness was noted over both knees without 
visible swelling. 

Laboratory findings were as follows: Hemo- 
gram was normal except for an elevated erythro- 
cyte sedimentation rate of 26 mm. in one hour 
(Cutler); blood uric acid was 3.8 mg. per cent; 
urinalysis was normal except for a faint trace of 
albumin and 75 to 80 white blood cells per 
h.p.f. Smears and culture of the urethral dis- 
charge were negative for Neisseria gonorrhoeae. 

Admission diagnosis was Reiter’s syndrome. 
(Fig. 1.) ‘The patient was started on a regimen 
of bed-rest, salicylates and physiotherapy. Effu- 
sions developed in both knees on the sixth hos- 
pital day. Aspirations revealed a cloudy light 
yellow bacteria-free fluid. From the sixth to the 
tenth hospital day he was given 300,000 units of 
procaine penicillin daily, without change in the 
clinical course. The penicillin was then in- 


purulent conjunctivitis. The ocular symptoms / creased to 300,000 units twice a day from the 
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tenth to the thirteenth hospital day and then to 
600,000 units twice a day with no abatement of 
signs or symptoms. Four gm. of streptomycin 
were given daily from the seventeenth through 
the twenty-fourth hospital day, again with no 
alteration in findings except subsidence of the 
urethritis on the twenty-first hospital day. On 
the forty-third hospital day intravenous typhoid- 
paratyphoid vaccine was begun with no imme- 
diate response. Three weeks later after a febrile 
response of 103.4°r. all pain and stiffness dis- 
appeared for a period of hours. On the seventy- 
third hospital day peritoneoscopy was performed 
because of an abnormal cephalin flocculation 
and prothrombin time. A large pale liver was 
noted. Microscopic sections of the liver showed 
a slight increase in the fibrous tissue surrounding 
the portal spaces and slight inflammation. Bile 
duct proliferation was minimal. X-rays of all 
involved joints in September, 1950, revealed no 
abnormalities. During all this period he had 
been practically bedfast. He was transferred to 
and from physiotherapy in a wheelchair and 
resisted all therapy because of pain and stiffness. 
A contracture of the left knee developed with 
extension of the left leg limited to 140 degrees. 
From the seventy-seventh through the eighty- 
seventh hospital day he was given 25 mg. of 
ACTH every six hours. Thirty-six hours after 
onset of this therapy he was able to stand on the 
scales alone and twenty-four hours later walked 
without assistance. During the first two days of 
ACTH he became markedly euphoric and this 
persisted during the course of therapy. Contrac- 
ture of the left knee persisted but he was able to 
walk distances up to 125 feet without assistance, 
and physiotherapy was carried out for the first 
time without complaint. The sedimentation rate 
remained elevated. Following discontinuance of 
ACTH the euphoria and increased appetite 
disappeared. The stiffness and pain in the 
shoulders returned, the left knee became warm 
and acutely tender and he also complained of 
tenderness in the right hip. The contracture of 
the left knee persisted despite intense physio- 
therapy in which the patient refused to co- 
operate. On the ninety-seventh hospital day (ten 
days after discontinuance of ACTH) ‘the joint 
pains became minimal and the patient was able 
to walk with the aid of a cane. The muscular 
atrophy which had been so severe during the 
early months of hospitalization remained marked 
and the contracture of the left knee persisted. 
By this time he had lost 46 pounds in weight. 
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X-rays of the left knee, left ankle and both 
shoulders on the one hundred fifth hospital day 
revealed narrowing of the left ankle joint with 
eburnation of the articular margin of the 
astragalus. There was a marked degree of 
osteoporosis at the ends of the long bones. 
(Fig. 5.) 

On the one hundred eighth day he was given 
a twenty-eight-day leave of absence. During the 
first week of his leave he complained of stiffness 
and soreness primarily in both knees and the 
right shoulder and was bedfast. During the sec- 
ond week he was up and about with a cane and 
was able to walk distances of two blocks. During 
the last two weeks at home he was again almost 
entirely bedfast because of pain and stiffness 
of the knees, shoulders, right hip, mid-spine and 
lumbosacral region. At that time he also noticed 
a purulent yellowish white urethral discharge 
associated with morning urination. This per- 
sisted off and on up until the time of re-admis- 
sion and there was an associated mild conjunc- 
tivitis of the right eye, which persisted for one 
week and cleared spontaneously. Seven days 
prior to the re-exacerbation of the triad inter- 
course had occurred. During this second hos- 
pital period there was a gradual slow improve- 
ment in function presumably due to intense 
physiotherapy, and the patient gained some 
weight. By the one hundred fifty-fourth hospital 
day he was again able to walk within the limita- 
tions imposed by muscular weakness and con- 
tracture of the left knee. He was again given a 
twenty-eight-day leave of absence on the one 
hundred seventy-fifth day. He remained ambu- 
lant and declined to return for additional hos- 
pitalization. In the year following final discharge 
the patient carried on his regular occupation 
without recurrence of symptoms. His weight 
returned to near normal levels. A mild con- 
tracture of the left knee persists. 

Comment. ‘This typical case of severe Reiter’s 
syndrome required seven months of hospitaliza- 
tion. Involvement was primarily limited to the 
weight-bearing joints, the spine and shoulders. 
Associated muscular atrophy was severe. Treat- 
ment with salicylates, penicillin, streptomycin, 
aureomycin, antihistamines and intravenous 
typhoid-paratyphoid vaccine did little to reduce 
this patient’s distress and as a result cooperation 
was poor and physiotherapy was handicapped. 
During a necessarily limited course of ACTH 
the appetite improved, he was able to walk and 
physiotherapy was carried out satisfactorily. 
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Although there was a temporary relapse follow- 
ing ACTH therapy, a remission again occurred 
spontaneously with continued improvement 
probably due to physiotherapy and the natural 
course of the disease. It is believed that if suffi- 
cient quantities of ACTH had been available the 
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Fic. 2. Case 1 (R. O.). Effect of therapy on tem- 
perature, erythrocyte sedimentation rate and total 
circulating eosinophils. 


hospital course could have been shortened and 
the residual contracture of the left knee pre- 
vented In this patient the initial onset of 
symptoms occurred ten days after his marriage, 
‘and a re-exacerbation of the full triad occurred 
seven days after the patient’s first sexual contact 
after hospitalization. Cultures for pleuropneu- 
monia organisms were not carried out during 
the initial urethritis. Subsequent smears and 
cultures for the pleuropneumonia organisms 
were negative and vaginal smears and cultures 
from the patient’s wife were also negative. 
Case u. R. O., a twenty-four year old white 
male was admitted to the hospital September 5, 
1950. On August 29th he had awakened with 
pain in the left heel. The following day his tem- 
perature rose to 100°F. accompanied by “‘chilly”’ 
sensations and pain in the right ankle, right 
shoulder, fingers, wrists and knees. Four days 
before admission he received “sulfa” and peni- 
cillin. That day he had noted swelling of the left 
ankle with redness, tenderness and extreme pain 
on weight-bearing. His past history revealed 
treatment on several occasions for bilateral iritis. 
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A history of sexual contact two weeks prior to 
admission was obtained. 

Physical examination revealed the patient to 
be a well developed, well nourished white male 
in acute distress. The temperature was 99.6°F. 
The conjunctivae were injected. A grade u 
(Levine) systolic murmur was present at the 
mitral area. Swelling, tenderness, redness and in- 
creased heat were noted in the left ankle, left 
knee and second right metacarpophalangeal 
joint with tenderness on motion in right ankle, 
right knee and proximal interphalangeal joints 
of the left hand. The wrists and right shoulder 
were painful on rigorous motion. 

Laboratory findings were as follows: The 
hemogram was normal except for an erythro- 
cyte sedimentation rate of 29 mm. in one hour 
(Cutler). Blood uric acid was 2.3 mg. per cent: 
urinalysis showed 8 to 10 white blood cells per 
high power field. X-ray examination of the right 
knee demonstrated cloudiness of the joint space. 
Bacteriologic smears and cultures from throat, 
urethra, urine, stools and prostatic discharge 
revealed normal flora. Blood culture was 
negative. 

Sodium salicylate 12.0 gm. daily was begun 
on admission. The systolic murmur disappeared 
on the third hospital day but no other improve- 
ment was noted; indeed, on that day the right 
knee and right second metacarpophalangeal 
joint became swollen. On the sixth hospital day 
(thirteenth day of illness) a thin whitish urethral 
discharge appeared which was sterile. On the 
seventeenth day of illness the conjunctivitis com- 
pletely subsided and joint redness was less 
marked. By the fourteenth hospital day the 
patient was completely bedfast and in acute dis- 
tress. Chloromycetin, 2.0 gm. daily, was begun 
and continued through the twenty-fifth hospital 
day with little improvement. (Fig. 2.) Strepto- 
mycin, 2.0 gm. daily, was then administered and 
continued through the forty-fifth hospital day. 
Little response was obtained. On the forty-first 
hospital day ACTH, 20 mg. four times daily, 
was initiated. The following morning the pa- 
tient moved all joints freely and walked com- 
pletely across the ward without assistance. After 
two days ACTH was stopped abruptly. A 
prompt and dramatic relapse occurred. (Fig. 2.) 
Increasing redness, swelling and tenderness of 
all previously involved joints occurred and he 
was again unable to ambulate. ACTH was 
reinstituted one day later (Fig. 2) with complete 
subsidence of difficulty by the forty-eighth hos- 
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pital day. Temperature and sedimentation rate, 
which previously remained elevated, fell to 
normal. By the fifty-sixth hospital day his con- 
dition had so markedly improved that he was 
given a twenty-eight -day leave of absence. 

He returned on November 29, 1950, noting 
continued improvement during his absence. 
There was pain at the base of the great toes and 
over the left internal tibial malleolus. Redness 
and mild swelling of the right second meta- 
carpophalangeal joint with tenderness over the 
internal malleolus of left tibia was noted. Vital 
signs, ESR, WBC and ECG were normal. He 
was again given a leave of absence returning on 
December 27, 1950, complaining of mild pain 
across the heads of the right second, third and 
fourth metatarsals. Again vital signs, ESR, 
WBC and ECG were normal and the patient 
was discharged. 

He was recalled on August 1, 1951, stating 
that one month prior to recall pain had returned 
on motion of the right thumb, right heel and 
right great toe. Examination of these joints 
revealed only minimal redness and tenderness. 
He had been taking 40 gr. of sodium salicylate 
daily and otherwise was in excellent health, 
having gained 22 pounds. There was no marked 
disability but since he was to aceept a position 
as a high school coach he believed he should be 
capable of maximum activity. In spite of nega- 
tive laboratory findings a short course of ACTH 
and terramycin was given. The patient then 
received 400 mg. of ACTH in six days and 2 gm. 
of terramycin daily for seven days. At this point 
all symptoms markedly decreased and the 
patient was discharged. On recall December 26, 
1951, he was asymptomatic except for pain 
across the right metatarsal heads. Examination 
revealed tenderness in this area and x-ray 
showed a dislocation of the third toe. 

Comment. This is a typical case of Reiter’s 
syndrome of marked severity extending over a 
period of fifteen months. Involvement of weight- 
bearing joints with attendant pain produced 
marked debility, inability to ambulate and rela- 
tively marked muscle atrophy. Treatment with 
chloromycetin, streptomycin, terramycin and 
salicylates failed to reduce symptoms and the 
severity of the disease made physiotherapy 
extremely difficult. Following institution of 
ACTH the temperature and sedimentation rate 
fell rapidly to normal and remained there. 

Case 1. E. W., a forty-three year old white 
male was admitted to the hospital July 9, 1951. 
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Twenty-one days before admission pain de- 
veloped in the region of the lumbar spine. The 
following morning there was stiffness of the right 
hip. Seven days later pain and swelling of the 
right shoulder and knees appeared and the next 
day the left shoulder became swollen and tender. 

Eleven days before admission he noted a 
“scratching” sensation in the left eye and the 
following morning the lower lid had become 
swollen and the eye filled with “matter.” Seven 
days before admission a milky-white urethral 
discharge appeared. There was a history of 
sexual contact two weeks prior to admission. On 
admission the urethral discharge had been 
absent for twenty-four hours and the left ankle 
had become swollen. 

Physical examination revealed the patient to 
be a well developed, moderately obese white 
male, acutely ill, and walking with the aid of 
two canes. The temperature was 99.2°F. The 
conjunctivae were injected and a purulent dis- 
charge was present in the left conjunctival sac. 
A grade u (Levine) systolic murmur was heard 
at the mitral area. Both shoulders, knees and 
left thumb were markedly swollen, tender and 
warm. The thumb was also reddened and the 
right knee fluctuant. Extreme tenderness was 
noted over the left ankle. 

Laboratory findings were as follows: A hemo- 
gram was normal except for an erythrocyte 
sedimentation rate of 26 mm. in one hour 
(Cutler) and a white blood count of 11,000. 
Blood uric acid was normal. Urinalysis revealed 
25 to 30 white blood cells per high power field. 
X-ray examination of the involved joints was 
negative. Bacteriologic smears and culture from 
the left conjunctival sac and urethra were ob- 
tained. Hemolytic staphlococcus aureus was 
grown from the conjunctival sac and pleuro- 
pneumonia-like organisms from the urethra. 

The left knee joint was aspirated on admission 
and 100 ccs. of an amber-colored fluid obtained 
which was bacteriologically sterile. 

Because of previous success with the use of 
ACTH, it was begun on the seventh hospital 
day, 20 mg. every six hours (Fig. 3), together 
with a vigorous physiotherapy regimen. The 
following morning joint soreness was markedly 
reduced and the patient could walk without 
use of canes complaining only of slight pain in 
the left knee. By the ninth hospital day all red- 
ness and heat had subsided from the involved 
joints and swelling was practically absent. The 
conjunctivitis had completely subsided. Con- 
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tinued clinical improvement was noted until 
ACTH reduction was begun on the twentieth 
hospital day. (Fig. 3.) By the twenty-third 
hospital day the right knee had again become 
red, swollen and hot with obvious effusion and 
exquisite tenderness. Both shoulders and left 


ambulate about the ward. Serial x-ray ex- 
aminations of the involved joints were obtained 
and on this date demonstrated spotty osteo- 
porosis in the region of the femoral condyles 
and humeral heads. 

Although progress was slow and painful, 
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Fic. 3. Case m (E. W.). Effect of therapy on temperature, erythrocyte sedimen- 
tation rate and total circulating eosinophils. 


ankle were again tender. In spite of resumption 
of ACTH, symptoms progressed and on the 
thirty-first hospital day both knees presented 
effusion. On the thirty-second hospital day 
ACTH was raised to 30 mg. every six hours 
with a prompt decline in ESR to normal and 
total eosinophil count to zero. Little change 
was noted in joint symptoms or function except 
for marked relief of pain permitting active 
physiotherapy. 

On the forty-first hospital day it was thought 
advisable to discontinue ACTH and the dose 
was tapered. The ESR and total eosinophil 
counts then rose gradually to their previous 
levels. (Fig. 3.) Sodium salicylate was added to 
the regimen for control of discomfort and terra- 
mycin begun. Prompt exacerbation of joint pain 
and swelling occurred two days after ACTH 
was discontinued (fifty-second hospital day). 
Slow gradual improvement occurred between 
the fifty-second and eighty-fifth hospital days. 
By then all joint swelling had subsided except 
for a minimal amount about the knees. The 
patient continued to complain of pain in 
shoulders, knees and ankles and used a cane to 


physiotherapy was continued to prevent atrophy 
and contractures. On the one-hundredth hos- 
pital day terramycin was discontinued. On the 
one hundred thirteenth day x-ray examination 
demonstrated diffuse demineralization of the 
humeral heads and about both knee joints. The 
patient’s walking was improved. 

All joint distress became minimal by the one 
hundred thirty-first hospital day (November 17, 
1951), and the ESR had begun to decline. 
Progress from this point was rapid and on the 
one hundred forty-eighth day (December 3, 
1951), having only minimal distress in the left 
ankle, he was given a twenty-eight-day leave 
of absence. He returned on December 31, 1951, 
asymptomatic except for minimal soreness of 
right knee and shoulder. Physical examination 
and hemogram were normal. He was advised 
to resume work cautiously. When last seen 
(January 28, 1952), he was entirely asymp- 
tomatic and working. 

Comment. This third case of Reiter’s syn- 
drome was of unusual severity and prolonged 
disability. The patient had the three cardinal 
symptoms and extreme debility. After an initial 
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dramatic response to ACTH he became re- 
fractory, continued to have arthritic symptoms 
and developed marked osteoporosis. 

Physiotherapy was hindered by distress but 
nevertheless was continued with aid of ACTH 
(started the seventh hospital day) to ultimate 
recovery without residua. 

Case tv. J. M. S., a thirty year old white 
male, was admitted to the hospital February 21, 
1952. On January 29, 1952, a white urethral 
discharge appeared which “dripped” for one 
week with associated mild itching without 
burning on urination. Sexual intercourse had 
occurred ten days previously. Urethral smears 
were negative for Neisseria gonorrhoeae. On 
February 5, 1952, a bilateral purulent con- 
junctivitis appeared, with a subconjunctival 
hemorrhage on the left, which persisted eleven 
days. In addition, on February 5, 1952, a 
pleuritic type chest pain appeared in the 
anterior mid and right chest which persisted for 
five days and then was present in the left anterior 
chest for an additional eight days, causing pain 
on deep breathing or coughing without associ- 
ated chills or fever. Therapy at that time con- 
sisted of penicillin parenterally, “‘sulfa’’ oint- 
ment for the eyes and analgesics. On February 
8, 1952, following strenuous exertion, he de- 
veloped a low back pain characterized by 
aching and stiffness. On February 15, 1952, he 
developed stiffness and pain in both ankles with 
no redness, swelling or tenderness. In the next 
forty-eight hours he developed aching in the 
right groin, aching, stiffness and swelling of the 
right wrist, and aching and stiffness of the right 
elbow. Effusions were present in both knees. On 
February 18th, through February 20th, the 
patient was hospitalized locally and given a 
total of 1,100 mg. of cortone with prompt re- 
mission of joint symptoms. On February 21, 
1952, he was admitted to this institution with a 
diagnosis of Reiter’s syndrome. 

Physical examination revealed a well de- 
veloped, well nourished white male in moder- 
ately severe distress. He was unable to get out 
of bed without assistance. A _ grayish-white 
urethral discharge could be expressed in small 
quantities. The right wrist was slightly swollen 
with a mild increase in local heat, and dorsi- 
flexion was markedly limited. The grip was 
50 per cent of normal. The right elbow, right 
hip and left ankle seemed normal with a full 
range of motion. The left knee was markedly 
swollen, non-tender and slightly warm, with 
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palpable fluid in the knee joint, with the gross 
strength 75 per cent of normal, and movement 
was restricted. The medial aspect of the left 
ankle revealed increased warmth and tender- 
ness, and mild swelling with a 50 per cent 
reduction in gross strength on dorsiflexion of 
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Fic. 4. Case 1v (J. S.). Effect of therapy 
on temperature, erythrocyte sedimen- 
tation rate and total circulating eosino- 
phils. 


the foot. Palpable small, discrete non-tender 
inguinal and femoral nodes were present 
bilaterally. 

Laboratory findings were as follows: Hemo- 
gram: white blood count, 14,750 with 83 per 
cent neutrophils; red blood count 3.93 M.; 
hemoglobin 11.5 gm.; sedimentation rate 30 mm. 
in one hour (Cutler). Blood uric acid was 
normal. Urinalysis revealed 24 to 25 white 
blood cells per high power field. Prothrombin 
time was 47 per cent, cephalin flocculation 
2 plus at forty-eight hours. Urethral bacterial 
cultures revealed hemolytic staphylococcus albus 
and aureus and eye cultures revealed hemolytic 
staphylococcus aureus. X-rays of all involved 
joints were within normal limits. 

In the hospital the patient was started on a 
regimen of bedrest, diet, vitamin supplementa- 
tion and mild sedation. (Fig. 4.) During the 
first week of hospitalization he remained com- 
pletely bedfast, with marked swelling and 
tenderness of the right wrist and left knee and 
pain in the medial aspect of the left ankle with 
associated atrophy about the involved joints. 


= 


314 


On the fourth hospital day he again showed 
bilateral conjunctivitis with redness, pain and a 
purulent gray discharge. The local eye distress 
responded promptly to bacitracin eye ointment 
and boric soaks but the injection did not disap- 
pear for twelve days. From the sixth to the 
twentieth hospital day 2 gm. of streptomycin 
was given daily, with disappearance of the 
urethritis on the ninth hospital day but no 
change in other symptoms or findings. From the 
fifteenth through the eighteenth hospital day 
he received ACTH 20 mg. every six hours. 
Within twelve hours he was able to sit up with- 
out assistance and to walk two or three steps 
with assistance. Within twenty-four hours he 
was ambulatory without assistance, and physio- 
therapy could be carried out adequately for the 
first time. The conjunctivae cleared completely 
within twenty-four hours. The ankle, left knee 
and right wrist remained swollen and warm but 
were non-tender. On the nineteenth and 
twentieth hospital days the ACTH was reduced 
to 15 mg every six hours, and he remained fully 
ambulatory with reduction in the swelling of 
the involved joints. From the _ twenty-first 
through the twenty-eighth hospital day the 
ACTH was reduced to 10 mg. every six hours. 
This was again increased to 60 mg. daily for the 
next forty-eight hours because of increase in 
swelling. Because of failure to respond at that 
level the ACTH was increased to 20 mg. every 
six hours from the thirty-first through thirty- 
eighth hospital days. A mild contracture which 
had begun to develop in the left knee was com- 
pletely eliminated with adequate physiotherapy. 
During this period he continued to have some 
stiffness and swelling of both ankles, the left 
knee and right wrist. On the thirty-eighth 
hospital day small nevi appeared on both arms 
and the upper anterior chest. From the thirty- 
eighth through the sixty-first hospital day a 
gradual reduction in ACTH was undertaken 
without apparent exacerbation of the disease 
process. Following discontinuance of ACTH he 
developed a severe frontal headache, marked 
generalized stiffness and increased heat and 
swelling of the right wrist and left knee. For the 
next forty-eight hours the stiffness remained 
marked in the mornings but full ambulation 
persisted. A full physiotherapy program was 
continued. Involvement after discontinuance of 
ACTH remained limited to increased swelling 
of the right wrist and left knee. Dorsiflexion of 
the right wrist became nearly normal following 
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intense physiotherapy. On the seventy-third 
hospital day he was sent on leave, returning 
May 28, 1952. For the preceding two weeks he 
had done full farm work without symptoms. 
Joint swelling and muscular atrophy were 
absent and the sedimentation rate had returned 
to normal. 

Comment. This represents a typical case of 
Reiter’s syndrome of apparent severity. No over- 
all response was noted from penicillin or 
streptomycin. A short course of cortisone prior to 
admission gave a prompt remission of joint 
symptoms with equally rapid exacerbation after 
discontinuance. The use of ACTH eliminated 
joint distress and increased the appetite, with 
resultant reduction in muscular atrophy and 
prevention of contractures through adequate 
physiotherapy. The patient is now fully am- 
bulatory and free of distress. Observation is as 
yet incomplete. 


OBSERVATIONS 


Clinically, the disease manifests itself by the 
sudden onset of arthritis, conjunctivitis or 
urethritis. —Two of the classic symptoms are 
present at the onset in less than 25 per cent of 
cases and all three in only 8 per cent.*4 The 
picture is usually complete within ten days, 
although intervals as long as one hundred ten 
days from onset to development of the full- 
blown triad have been reported.** In the au- 
thors’ group from five to sixteen days were 
required for the development of all symptoms. 

The onset of arthritis is acute with pain, 
tenderness, swelling, heat and effusion in the 
weight-bearing joints. The involvement is almost 
invariably polyarthritic and non-migratory. 
The pain leads to voluntary splinting with at- 
tendant atrophy and contractures about the 
involved joints. No new joints are involved after 
twenty days.*4 Involvement of the bursa, 
tendons, tendon sheaths and synovial mem- 
branes may be present concurrently with or in- 
dependently of the articular symptoms. Myalgia 
is not uncommon. If only arthralgia is present, 
recovery may be expected to begin within two 
weeks and 91 per cent will be well within three 
months. In cases presenting true articular 
swelling no recovery can be expected the first 
month, approximately 50 per cent will recover 
between two and four months and some may 
have symptoms for more than one year.*4 The 
skin overlying involved joints may at first be 
purple or reddened but will later have an 
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ashen hue: Large effusions are often seen early 
in the knee joints. The fluid appears yellow- 
green and has a specific gravity of 1.020 to 
1.022. Few cells are seen. Those present are 
usually neutrophils and among them an oc- 
casional lymphocyte, but eosinophils have been 
reported to vary from 0 to 53 per cent of cells 
present.” 

In the group of patients studied the arthritis 
was acute in onset, polyarticular in distribution 
and non-migratory. All had swelling, heat, 
tenderness and effusion in one or both knee 
joints Voluntary splinting was the rule and all 
presented atrophy about one or more joints. 
One patient (R. R.) developed a persistent 
contracture about the left knee. No new joint 
involvement occurred in this group after 
nineteen days from onset of the illness. The 
duration of joint complaints was from seven to 
fifteen months, with observation still incom- 
plete in the fourth patient. 

Roentgenograms fail to reveal abnormalities 
until the second or third month after which time 
an ill defined osteoporosis of the ends of long 
bones may occur. (Fig. 5.) Subperiosteal pro- 
liferation, particularly around the involved 
small joints, may appear although not demon- 
strated in this series of patients. 

The urethritis is acute and non-specific. It 
commonly occurs without a history of sexual 
exposure. The patient complains of burning and 
smarting before or after micturition and oc- 
casionally of frequency. The discharge is thin 
and grayish and is less profuse than in gonor- 
rheal urethritis. Only rarely is it thick and 
purulent. The urethritis subsides spontaneously 
in a period of one to four weeks. Associated 
lesions may include balanitis circinata, papules, 
herpetic lesions, shallow ulcers or diffuse 
excoriation of the penis. 

All four of our cases gave a history of sexual 
exposure within two weeks of onset of their 
disease. Only one complained of dysuria (R. R.) 
and this patient had an associated moderately 
severe balanitis. In all the discharge was thin, 
grayish and varied in duration from four to 
forty-one days. Smears and cultures for Neisseria 
gonorrhoeae were negative. Only one patient 
(E. W.) demonstrated the pleuropneumonia- 
like organisms. 

The ocular involvement consists of a mild 
to intense conjunctivitis manifested by a sensa- 
tion of “something in the eye,” smarting, 
photophobia and excessive lacrimation. This is 
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Fic. 5. Case 1 (R. R.). Roentgenograms of right knee. 


followed by erythema and a mucopurulent dis- 
charge from which no bacteria can be isolated. 
In about ten days the conjunctivitis subsides 
spontaneously. A concise and accurate summary 
of the conjunctival phenomena is given by 
Lowman and Boucek"* who state “the con- 
junctivitis is acute, purulent, bilateral, subject 
to spontaneous remissions without ulceration 
and resolution without residua.”’ Our four 
patients had conjunctivitis varying from very 
mild to severe (J. S.). The duration was from 
ten to twenty-one days with recurrences 
present in two (R. R. and J. S.). All subsided 
without residua. 

The patient usually presents a daily tem- 
perature rise to 101°F. for about ten days. The 
sedimentation rate parallels the clinical course 
and will be normal in less than 10 per cent. Its 
greatest elevation is reached in those presenting 
frank arthritis. Twenty-five to 96 per cent of 
patients exhibit a leukocytosis which may range 
up to 20,000 cells/mm*. The red cell count is 
normal or presents at most a mild hypochromic 
anemia. The specific gravity of the urine is 
normal. Microscopy commonly reveals leuko- — 
cytes and occasionally albumin in the urine. 
Routine urine cultures are negative for bacteria. 
The L-organisms may be cultured from urethra, 
urine or joint effusions. Gonococcal complement 
fixation tests are negative. 


ve? 
A, normal appearance of long bones shortly after 
admission; B, five months later showing diffuse 
osteoporosis. 
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The abnormalities in our four patients were 
limited to elevated temperature, sedimentation 
rate (Figs. 1 to 4), mild leukocytosis as well as 
white blood cells and small amounts of albumin 
in the urine. “‘L” organisms were cultured from 
the urethra in one patient (E. W.). 

Differential Diagnosis. The differential diag- 
nosis causes little difficulty if the cardinal 
features of acute rheumatic fever, rheumatoid 
and gonorrheal arthritis are kept in mind. It 
is of interest to note that the admitting diagnosis 
in three of our patients was Reiter’s syndrome. 


TREATMENT 


There is general agreement in regard to 
routine therapy of the arthritis, including bed- 
rest during the acute phase, nutritious diet with 
vitamin supplementation, salicylates and phys- 
iotherapy. Symptomatic measures are indicated 
for the ocular and cutaneous lesions. On the 
basis of recent investigations we believe that the 
early and energetic application of physiotherapy 
directed at the maintenance of muscle tonus 
and the prevention of contractures plays an 
important part in the ultimate outcome of this 
syndrome. Gold salts, neoarsphenamine, iodides, 
salicylates, colchicine, sulfonamides and peni- 
cillin have been used without striking effect. 
Non-specific fever therapy has apparently 
induced a significant number of remissions.” "4: 
18,21,24,38 One patient (R. R.) obtained a 
remission of less than twenty-four hours’ dura- 
tion with the use of intravenous typhoid- 
paratyphoid vaccine. 

Warthin recommended the use of streptomy- 
cin and obtained an excellent response in four 
cases.”® Recently the use of the wide spectrum 
antibiotics has been suggested.‘:*' In the hope 
that ACTH might benefit our patients we began 
its use. After two patients had been treated a 
report”* of three patients treated with this 
hormone appeared. In that series a prompt and 
dramatic response was obtained in two of the 
patients with an equally prompt relapse follow- 
ing discontinuance of therapy. 

All four of our patients were treated with an 
initial regimen of bedrest, salicylates and 
physiotherapy. Case 1 received penicillin, strep- 
tomycin, aureomycin, antihistamines and intra- 
venous typhoid-paratyphoid vaccine; Case 1 
prior to admission received penicillin and 
“sulfa,” and after admission streptomycin, 
chloromycetin and terramycin; Case m received 
terramycin; Case Iv received penicillin and 
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streptomycin with no apparent effect on the 
course of the disease. All four demonstrated 
prompt and dramatic remissions during ACTH 
therapy, allowing ambulation and vigorous 
physiotherapy. In addition, a sense of increased 
well being, increased appetite and associated 
weight gain were noted. All showed at least 
temporary relapses following therapy and two 
cases (R. O. and E. W.) required additional 
ACTH therapy. 

Complications. Complications have been de- 
scribed secondary to the classic triad of symp- 
toms or may occur independently. If the 
characteristic manifestations are kept in mind, 
little confusion should result. The conjunctivitis 
may be complicated by iritis, keratitis, corneal 
ulcerations and iridocyclitis. The non-specific 
urethritis may be followed by cystitis, prostatitis, 
vesiculitis, orchitis, epididymitis and pyelo- 
nephritis. The characteristic arthritis and ar- 
thralgia may be overshadowed by contractures 
and severe muscular atrophy secondary to 
voluntary splinting of the involved areas. Other 
complications not directly related to the cardinal 
signs may also be encountered. Reports of com- 
plicating pleurisy, myocarditis, pericarditis and 
non-specific ECG changes*® have been noted.*4 
Skin complications have been reported, includ- 
ing hyperkeratosis, simple erythema, urticaria, 
hemorrhagic and vesicular lesions, stomatitis, 
keratosis blennorrhagica and herpes labialis. 
Other manifestations include mastitis, parotitis, 
dyspepsia and generalized adenopathy. 

Complications in these four cases were 
limited to muscular atrophy in four; persistent 
contracture in one (R. R.); pleurisy in one 
(J. S.) and balanitis circinata in one (R. R.). 


SUMMARY AND CONCLUSIONS 


The self-limited triad of acute arthritis, 
urethritis and conjunctivitis, known as Reiter’s 
syndrome, has been reviewed. Although no 
definite etiology has been established, it appears 
that the pleuropneumonia-like, or “L,” organ- 
isms bear a more than casual relationship to 
this syndrome. Four cases of marked severity 
are discussed. The classical triad was present 
in all, with associated weight loss and muscular 
atrophy. 

Salicylates, penicillin, streptomycin, chloro- 
mycetin, terramycin, aureomycin, sulfadiazine, 
typhoid-paratyphoid vaccine and _ antihista- 
mines were used in one or more cases and failed 
to influence the course of the disease. 
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As this is a self-limited syndrome, we believe 
that the primary objectives of treatment should 
be the shortening of illness and the prevention 
of debility and joint contractures. This may be 
accomplished by the use of a nutritious diet, 
vitamin supplementation and a vigorous physio- 
therapy regimen. However, the joint pain with 
its attendant splinting has not been easily over- 
come in severe cases. 

ACTH in our four cases gave prompt and 
dramatic relief from pain, stimulated appetite 
and permitted vigorous physiotherapeutic meas- 
ures. We believe that the use of this agent con- 
tributed greatly to the prevention of joint con- 
tractures in these patients and to their ultimate 
excellent outcome; therefore it is our opinion 
that ACTH, as an adjuvant, has a definite place 
in the over-all management of Reiter’s syndrome. 


' Acknowledgment: The authors wish to express 
their gratitude to Dr. Daniel J. Glomset, Chief 
of the Medical Service, for his advice and 
criticism of the manuscript. 
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Pheochromocytoma’ 


Its Relationship to the Neurocutaneous Syndromes 


ARTHUR S. GLUSHIEN, M.D., MATTHEW M. Mansvuy, M.D. and DONALD S. LITTMAN, M.D. 


Aspinwall, Pennsylvania 


PPROXIMATELY 5 per cent of the reported 
cases of pheochromocytoma are known 
to have been associated with multiple 

neurofibromatosis (von Recklinghausen’s dis- 
ease). The true incidence of neurofibromatosis 
among patients with pheochromocytoma may 
be considerably higher, since von Reckling- 
hausen’s disease, especially in incomplete form, 
may be overlooked or may not be mentioned 
in case reports. As many writers have pointed 
out, the frequency of this association indicates 
that the relationship between these conditions 
may be more than fortuitous. However, nowhere 
have we found the suggestion that inasmuch as 
neurofibromatosis is one of the group of neuro- 
cutaneous diseases, a relationship may exist 
between pheochromocytoma and others of the 
group. 

The neurocutaneous syndromes are usually 
stated to consist of four related entities: multiple 
neurofibromatosis, von Hippel-Lindau disease 
(multiple hemangioblastomas, angiomatosis retinae 
et cerebelli), tuberous sclerosis and Sturge-Weber 
syndrome (encephalotrigeminal angiomatosis). 
In each of these conditions a disorder in the 
central nervous system may be suspected from 
the finding of an abnormality in the skin or 
fundus oculi.' Lichtenstein' stated that the 
lesions are usually multiple; many are the 
result of a heredo-familial taint or faulty de- 
velopment; some at least are present from 
birth; and in most instances they undergo 
slowly progressive evolution. The diseases fre- 
quently occur in incomplete or fragmentary 
form. Less commonly they overlap so that a 
patient may exhibit features of more than one 
neurocutaneous syndrome. 

The present report describes three cases of 
pheochromocytoma, one associated with multi- 


Maplewood, New Jersey 


ple neurofibromatosis, the other two associated 
with angiomatosis retinae (von Hippel’s disease). 
We believe that in addition to the known rela- 
tionship between neurofibromatosis and pheo- 
chromocytoma there is a relationship between 
the latter and von Hippel-Lindau disease and 
possibly the other neurocutaneous syndromes. 
The evidence for and implications of this con- 
cept will be discussed. 


CASE REPORTST 


Case 1. A thirty-one year old white male 
was admitted to Aspinwall Veterans Adminis- 
tration Hospital on November 17, 1949, com- 
plaining of failing vision of four months’ dura- 
tion. For six years he had experienced episodes 
characterized by headache, profuse perspira- 
tion, palpitation and vomiting. The family 
history was non-contributory. 

Physical examination revealed prognathism 
and “‘spadelike” hands. Small pigmented spots 
and café-au-lait blotches were present on the 
skin; numerous subcutaneous nodules were 
palpable on the trunk and extremities. (Fig. 1.) 
There was a large pachydermatocele on the 
lateral aspect of the left thigh and a small one 
over the sacrum; the skin in these areas was 
hairy and elastic. Scoliosis of the thoracolumbar 
spine was noted. The blood pressure was 
244 mm. Hg systolic and 160 mm. diastolic. 
Ophthalmoscopic examination disclosed blurring 
of the disc margins, retinal edema, macular 
stars, exudates, hemorrhages and spasm of the 
retinal arterioles. Visual acuity was 4/200 in 
each eye. 

An electrocardiogram showed abnormal T 
waves. The urine contained albumin and casts. 


{ Cases 1 and 1 have previously been reported by 
Kuehn and Arthur.? 


* From the Medical Service, Veterans Administration Hospital, Aspinwall, Pa., and the University of Pittsburgh 
School of Medicine. Reviewed in the Veterans Administration and published with the approval of the Chief Medical 
Director. The statements and conclusions published by the authors are the result of their own study and do not neces- 
sarily reflect the opinion or policy of the Veterans Administration. 
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Blood sugar values were normal. The basal 
metabolic rate was +19 per cent. Roentgeno- 
grams showed the presence of thirteen thoracic 
vertebrae and marked rotary scoliosis. of the 
lumbar spine secondary to a deficiency of the 
right lateral mass of the first sacral segment; 
the left lateral mass was lumbar in type with a 
large costal process. One of the subcutaneous 
nodules was excised and microscopic examina- 
tion confirmed the diagnosis of neurofibroma. 

Intravenous administration of 400 mg. of 
tetraethylammonium chloride was followed by 
a violent reaction, with headache, confusion, 
profuse diaphoresis, vomiting and elevation of 
diastolic blood pressure to 260 mm. Hg; the 
systolic pressure was too high to be recorded. 
At a later date, when the blood pressure was 
154 mm. Hg systolic and 112 mm. diastolic, 
intravenous administration of 18 mg. of piper- 
oxan hydrochloride produced no fall in blood 
pressure. The response to injection of 500 mg. of 
N,N-dibenzyl-beta-chloroethylamine (dibena- 
mine®) hydrochloride was considered to be 
equivocal. 

The blood pressure ranged from 120 to more 
than 260 mm. Hg systolic and from 80 to 200 mm. 
diastolic. During an episode of abdominal pain 
and fever, which subsided spontaneously, the 
patient became blind in both eyes and could 
distinguish only light from dark. 

The right adrenal area was explored; no 
tumor was found. On January 20, 1950, a 
pheochromocytoma of the left adrenal gland 
weighing 32 gm. was removed at operation. 
The epinephrine content of the tumor was 
estimated at 4.1 mg. per gm. of tissue.* An 
electrocardiogram after the operation showed 
marked ST-T abnormalities. Mild hypertension 
was noted for several weeks following the 
removal of the tumor; thereafter the blood 
pressure remained normal. 

Examination of the ocular fundi in December, 
1950, revealed attenuated retinal arterioles, 
arteriovenous compression, many areas of old 
exudate and signs of bilateral optic atrophy. 
With the right eye the patient could distinguish 
~ hand movements; visual acuity in the left eye 
was 20/70. Blood pressure was 120 mm. Hg 
systolic and 84 mm. diastolic. An electrocardio- 
gram revealed no abnormalities. Intravenous 


| * Assay of the tumor for epinephrine was done in the 

‘Laboratory of Experimental Endocrinology of the 
University of Pittsburgh School of Medicine, under the 
direction of Dr. J. M. Rogoff. 
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Fic. 1. Case 1. The photograph shows neurofibromas, 
patches of pigmentation, pachydermatoceles of the left 
thigh and over the sacrum, and scoliosis of the spine. 


administration of 400 mg. of tetraethylam- 
monium chloride produced a fall in blood 
pressure. Aside from the visual difficulties the 
patient had had no symptoms since removal of 
the pheochromocytoma. | 
Case 1. In the course of a routine physical 
examination by U. S. Navy physicians in 1946, 
a twenty year old white male was found to have 
arterial hypertension (blood pressure 160 mm. 
Hg systolic, 110 mm. diastolic) and angiomato- 
sis retinae involving the right eye. In the inferior 
temporal quadrant of the right fundus there 
was a reddish-yellow elevated mass, the diame- 
ter of which was about three times that of the 
optic disc. Yellowish-white flecks of exudate 
were seen between a dilated artery and a 
‘tremendously dilated and very tortuous vein” 
which disappeared into the tumor. The superior 
temporal tributary of the central retinal vein 
appeared full. There was mild papilledema 
together with peripapillary edema of the retina. 
The left eye was normal except for fullness and 
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tortuosity of the retinal vessels. Neurologic 
examination was negative. Mild arterial hyper- 
tension was noted on many occasions but about 
one-third of the blood pressure readings were 
within normal limits. The retinal tumor was 
treated by electrocoagulation; during the op- 
eration the blood pressure and pulse rate rose 
excessively. 

On April 15, 1950, the patient, then twenty- 
four years old, was admitted to Aspinwall 
Veterans Administration Hospital complaining 
of enlargement of the left side of the scrotum of 
four months’ duration. Physical examination 
revealed left hydrocele. The retinal veins were 
tortuous and dilated. A large area of choroidal 
and retinal atrophy, heavily pigmented and 
showing some scarring, was noted in the in- 
ferior temporal quadrant of the right fundus. 
The blood pressure with the patient recumbent 
was 190 mm. Hg systolic and 140 mm. diastolic; 
the pulse rate was 78 beats per minute. With 
the patient erect, the blood pressure fell to 
130 mm. systolic and 70 mm. diastolic while 
the pulse rate rose to 120 beats per minute. An 
electrocardiogram showed abnormal T waves. 
Urograms revealed a horseshoe kidney. 

Hydrocelectomy was performed. During the 
operation the blood pressure rose to above 
300 mm. Hg systolic and to 120 mm. diastolic. 
For several days after the operation the patient 
noted shortness of breath and a sensation of 
pressure in the chest upon walking. 

Further inquiry revealed that in infancy 
the patient had undergone operation for repair 
of “congenital” inguinal hernia. He had noted 
excessive perspiration for many years and at 
one period had had pounding headaches. 
Numbness of the arms and legs had been 
present at times. Upon further examination, 
postural tachycardia and postural hypotension 
could repeatedly be demonstrated. The basal 
metabolic rate was +23 per cent. Repeated 
tests failed to reveal glycosuria, hyperglycemia 
or elevated temperature. Roentgenograms dis- 
closed bilateral cervical ribs. The cold-pressor 
response was normal. Intravenous administra- 
tion of 0.05 mg. of histamine base produced a 
significant rise in blood pressure. Serial electro- 
cardiograms showed progressive ST-T changes. 
It was believed that the patient had suffered 
subendocardial myocardial infarction at the 
time the ‘operation for hydrocele had been 
performed, and that further studies for pheo- 


Pheochromocytoma and Neurocutaneous Syndromes—Glushien et al. 


chromocytoma should be postponed. The 
patient was discharged on June 17, 1950. 

He was readmitted for further study on 
September 6, 1950. He felt well. An electro- 
cardiogram showed abnormal T waves. Pharma- 
cologic tests for pheochromocytoma were per- 
formed. Positive responses were obtained with 
histamine and with tetraethylammonium chlo- 
ride. Tests with piperoxan hydrochloride and 
with methacholine (mecholyl®) chloride gave 
negative results. Laminograms made after left 
perirenal insufflation of air revealed a round 
mass about 4 cm. in diameter above and 
slightly medial to the left kidney. — 

On October 10th a tumor of the left adrenal 
gland weighing 24.5 gm. was operatively re- 
moved. Histologically the tumor was _ pheo- 
chromocytoma. The patient continued to show 
postural tachycardia and postural hypotension. 
The blood pressure with the patient recumbent 
was 130 mm. Hg systolic and 90 mm. diastolic. 
Several weeks after the operation, positive tests 


were obtained with histamine and with tetra- 


ethylammonium chloride. It was believed that 
another pheochromocytoma might be present. 

The patient was seen again in May, 1951. He 
had remained free of symptoms. The blood 
pressure measured with the patient recumbent 
was 134 mm. Hg systolic and 84 mm. diastolic. 
Postural hypotension and postural tachycardia 
were demonstrable. The cold-pressor test re- 
vealed an abnormal rise in blood pressure. An 
electrocardiogram showed no abnormalities. 
Tests with 0.025 and 0.05 mg., respectively, of 
histamine base were negative. The response to 
administration of 200 mg. of tetraethylam- 
monium chloride was considered equivocal. 
Roentgenograms made following right perirenal 
insufflation of air showed the right adrenal’ 
gland to be normal in size. It was concluded 
that the patient probably did not have another 
pheochromocytoma. 

In January, 1952, the patient stated that he 
felt perfectly well. He had not noted excessive 
perspiration. The blood pressure was 136 mm. 
Hg systolic and 84 mm. diastolic with the 
patient supine. Both eyes showed mild peri- 
papillary retinal edema. The retinal veins were 
engorged and tortuous; the arteries appeared 
normal except that several terminal branches 
of the right inferior temporal artery were 
attenuated and sheathed. The area of choroidal 
and retinal atrophy in the right eye was un- 
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changed. No angiomatous tumors were seen. 
Neurologic examination was negative. The 
patient was advised to have periodic ophthal- 
mologic and neurologic examinations. 

Case m.* A thirty-four year old white female 
was admitted to a hospital on July 6, 1950, 
complaining of impaired vision in the right eye. 
Hypertension had been discovered two years 
previously. For two years the patient had fre- 
quently had headaches. Her mother was known 
to have hypertension. 

Physical examination revealed an appre- 
hensive female with warm moist skin. The heart 
rate was 140 beats per minute. The blood 
pressure was 210 mm. Hg systolic and 120 mm. 
diastolic. The left eye was normal. In the right 
ocular fundus numerous small white exudates, 
a macular star, tortuous veins and attenuated 
arteries were noted. In the temporal periphery 
there was a clear cyst-like mass into which a 
dilated and tortuous artery and vein disap- 
peared abruptly and around which the retina 
appeared elevated. There was edema of the 
retina but not of the disc. An ophthalmologist 
diagnosed angiomatosis retinae and sclerosis 
of the retinal arteries of the right eye. 

During hospitalization there were frequent 
elevations of temperature. The blood pressure 
ranged from 210 to 246 mm. Hg systolic and 
from 110 to 130 mm. diastolic. When the 
patient changed from the recumbent to stand- 
ing position, the systolic pressure dropped from 
232 to 186 mm. Hg, and the diastolic from 128 
to 118 mm., while the pulse rate increased from 
100 to 124 beats per minute. Blood sugar values 
were normal. Intravenous injection of 12.5 mg. 
of piperoxan hydrochloride did not produce a 
significant fall in blood pressure. The angioma- 
tosis retinae was treated operatively with 
partially penetrating diathermy and the patient 
was discharged on July 28, 1950. 

On February 17, 1951, the patient was ad- 
mitted to another hospital complaining of 
frequent headaches. The heart was enlarged. 
The blood pressure was 235 mm. Hg systolic 
and 135 mm. diastolic when. the patient was 
recumbent, 220 mm. systolic and 130 mm. 
diastolic with the patient sitting, and 206 mm. 
systolic and 120 mm. diastolic with the patient 
standing. A pedunculated nevus was noted on 
the skin of the back. Examination of the ocular 
fundi disclosed essentially the same findings as 

* Dr. A. H. Colwell kindly permitted us to report this 
case.: 
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previously described except that the arteries of 
the left fundus were markedly constricted. The 
blood sugar level was normal. The cold-pressor 
response was abnormal. Lumbodorsal splanchni- 
cectomy was performed in two stages. The right 
adrenal area was explored and was normal, but 
the left adrenal area was not explored at opera- 
tion. The lesion on the back was excised and 
upon histological examination was shown to be 
papillary neuronevus. After splanchnicectomy 
the blood pressure was, on the average, ap- 
proximately 180 mm. Hg systolic and 120 mm. 
diastolic. The patient was discharged on 
March 14, 1951. 

She was readmitted on May 28, 1951, com- 
plaining of weakness, weight loss and episodes 
of syncope. Upon examination the patient was 
emaciated. The blood pressure was 215 mm. Hg 
systolic and 130 mm. diastolic; the pulse rate 
was 136 beats per minute. Generalized brown 
pigmentation of the skin and pigmentation of 
the operative scars was noted; there was no 
pigmentation of the mucous membranes of the 
mouth. Laboratory tests for adrenal insufficiency 
were negative. The patient died with evidence 
of uremia on June 4, 1951. 

Autopsy was performed by Dr. E. L. Heller. 
Permission for examination of the cranial con- 
tents was not obtained; the spinal cord was not 
examined. The significant observations were 
cachexia, pigmentation of the skin, hypertrophy 
and dilatation of the heart, atherosclerosis of 
the coronary arteries, arteriolar nephrosclerosis 
and a tumor, 4 by 3 by 2.5 cm. in diameter, of 
the left adrenal gland. Histologically the tumor 
was pheochromocytoma. The right adrenal 
gland was normal. 


COMMENTS 


Eighteen cases of multiple neurofibromatosis 
associated with pheochromocytoma have been 
found in the literature. (Table 1.) In several 
cases, particularly those reported before it was 
known that pheochromocytoma may produce a 
characteristic clinical picture, few or no clinical 
data were given. Symptoms and signs at- 
tributable to a physiologically active tumor were 
recorded in nine of the eighteen cases. 

Neurofibromas were present in each of the 
eighteen cases and in all but one case’ the 
tumors, being cutaneous or subcutaneous, could 
readily be noted. Since neurofibromas may be 

*The terms pheochromocytoma, chromaffin tumor and 
paraganglioma will be used interchangeably in this report. 
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absent in incomplete forms of von Reckling- 
hausen’s disease, the possibility exists that 
among patients with pheochromocytoma less 
typical forms of neurofibromatosis may have 
escaped recognition. Obviously, the fact that a 


TABLE I 
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of von Recklinghausen’s disease is present. For 
instance, convulsive seizures*® in patients with 
pheochromocytoma are far more likely to be 
due to hypertension and its complications than 
to neurofibromatosis or other neurocutaneous 


CASES OF PHEOCHROMOCYTOMA ASSOCIATED WITH NEUROFIBROMATOSIS 


Symptoms Due 


Age 
Author and Year and to Pheo- Site of Pheo- Associated Conditions 
Sex | chromocytoma chromocytoma 
Suzuki, 1910 (cited by |60, Fj No details given | Right adrenal | *Cutancous neurofibromatosis; kyphosis of spine 
Belt and Powell?) 
Kawashima, 1911 (cited | 33, F| No details given | Left adrenal | *Multiple neurofibromas of skin and nerve 
by Rosenthal and Wil- trunks; severe kyphoscoliosis 
lis‘ and by Levin and 
Behrman‘) 
Herxheimer,® 1914..... 55, M| No details given | Right adrenal | *Neurofibromatosis of skin, intestine, sympa- 
thetic trunks and ganglia; sarcomatous degen- 
eration of neurofibroma 
Zeckwer,’ 1925........ 56, F| None Left adrenal | *Neurofibromatosis of spinal nerves 
Russum and Barry,* 1930] 56, M| None Left adrenal | *Neurofibromas of skin and urinary bladder; 
polymorphous cell sarcoma, retroperitoneal; 
spindle cell sarcoma of mediastinum; adenoma 
of thyroid 
Rosenthal and Willis,*|52, M | None; B. P Both adrenals | *Cutaneous neurofibromatosis 
1936 110/63 

Brenner et al.,? 1938... .|57, F| Present Left adrenal | *Cutaneous neurofibromatosis 

Kirshbaum and Balkin,'® | 53, M | Present Left adrenal | *Neurofibromas of skin, stomach and intercostal 
1942 (Case 11) nerve; cerebellar hemorrhage 

Brines and Jennings,'' | 34, M| Present Right adrenal | *Neurofibromas of skin and _ gastrointestinal 
1948 (Case 11) tract; talipes equinovarus; kyphoscoliosis 

Mandeville and Sahy-|55, F/| Present Near left *Cutaneous neurofibromatosis; pigmented nevi; 
oun, '? 1949 (Case 1) adrenal polyps in ileum, cecum, uterus and cervix; 

cavernous hemangioma of 4th ventricle 

Lichtenstein, '* 1949 51, Fj} No details given | Both adrenals | *Neurofibromatosis of skin, roots and peripheral 

(Case 1) nerves; neurogenic sarcoma of intercostal nerve 
with metastases 

Davis et al.,'4 1950... . .| 38, M| Present Posterior to | Cutaneous neurofibromatosis 

left adrenal 
Calkins et al.,'® 1950 37, M| Present Left post- Cutaneous neurofibromatosis 
(Case 1) adrenal area 

Kishi et al.,*© 1950... .. 46, F | None Left adrenal | *Malignant pheochromocytoma with metastases; 
cutaneous neurofibromatosis; tumor in ccre- 
bellum 

Cahill and Monteith,'’ | 49, F | Present Left adrenal | Cutaneous neurofibromatosis 

1951 (Case 1) 

Peet, 3951 .......... 22, F| Present Above left Cutaneous neurofibromatosis; neurofibromas (?) 

kidney of eyelid; double pelvis and ureter, right 

Berkheiser and Rappo-| 49, M| None; B. P. Left adrenal | *Subcutaneous neurofibromas; carcinoma of 

port,'® 1951 (Case tv) 110/60 rectum with metastases 

Present authors (Case 1) .| 31, M | Present Left adrenal | Cutaneous neurofibromatosis; scoliosis; defect of 
first sacral segment; 13 thoracic vertebrae 

* Autopsy performed. 


patient has kyphoscoliosis, acromegaly, epi- 
lepsy or any one of the various abnormalities 
that are common in patients with neurofibro- 
matosis is not per se evidence that a forme fruste 


syndromes. On the other hand, the not infre- 
quent development of cutaneous pigmentation 
in cases of pheochromocytoma, as in our Case 
Il, is an unexplained phenomenon and might 
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be an early manifestation of neurofibromatosis 
as suggested by Brines and Jennings.'! Kyphosis, 
scoliosis or kyphoscoliosis develops frequently in 
patients with neurofibromatosis and was noted 
in four of the cases of pheochromocytoma defi- 
nitely associated with von Recklinghausen’s 
disease. Deformity of the vertebral column has 
been noted in a number of cases of pheochromo- 
cytoma,?!—*4 in one of which*‘ there were many 
other features suggestive of neurofibromatosis, 
viz., acromegalic facies, neuromas of the con- 
junctiva of each lid, long slender fingers and 
hyperextensibility of the fingers and knees. One 
can but speculate whether in some of these cases 
undiagnosed—perhaps undiagnosable—neuro- 
fibromatosis was present. 

The relationship between neurofibromatosis 
and pheochromocytoma although poorly under- 
stood is well recognized, but a connection be- 
tween paraganglioma and the neurocutaneous 
syndromes as a group has not heretofore been 
suggested. We believe sufficient evidence exists 
to indicate that pheochromocytoma and von 
Hippel-Lindau disease are, again in some 
obscure manner, related. 

In angiomatosis retinae (von Hippel’s disease) 
there develops, usually in the periphery of the 
retina, a small spherical tumor fed by a pair of 
large tortuous vessels extending from the disc. 
Fullness of the retinal veins may be one of the 
earliest signs. Edema, hemorrhages and exudates 
may develop about the tumor mass and in 
other parts of the retina, especially in the 
macular area, and may overshadow the vascular 
tumor. Choking of the disc may accompany or 
precede the peripheral changes.”* It is apparent 
from this description that an examiner un- 
familiar with the picture of angiomatosis retinae, 
examining a patient known to have hyperten- 
sion, may mistake the changes for those of 
hypertensive retinopathy; particularly is this 
true when, as occurs in approximately 50 per 
cent of cases, the angiomatosis retinae involves 
both eyes.”® 

Approximately 25 per cent of patients with 
angiomatosis retinae develop manifestations of 
Lindau’s disease, which is characterized by one 
or more angioblastomas of the central nervous 
system (most commonly in the cerebellum), 
often associated with cysts in the pancreas, 
kidney, adrenal gland, ovary or epididymis, 
and with hypernephroma. Cerebellar signs may 
first become manifest many years after the 
angiomatosis retinae has been discovered. 
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Fragments of the syndrome are more common 
than the fully developed picture, and patients 
with angiomatosis retinae but without involve- 
ment of the brain or other structures may be 
regarded as suffering from an incomplete form 
of von Hippel-Lindau disease. 

No mention of angiomatosis retinae was made 
in several recent reviews?’-*® of the ocular 
changes reported in cases of pheochromocytoma, 
and our two cases are the first in which the 
association of the two conditions has actually 
been observed. However, in 1934 Wolf and 
Wilens*® reported a case of Lindau’s disease 
associated with paragangliomas in which both 
eyes had been enucleated because of retinal 
detachment. Retinal detachment is a common 
complication of angiomatosis retinae and the 
authors considered it extremely likely that 
angiomatosis retinae had been present. They 
stated that the paragangliomas in this patient 
were the first that had been encountered in a 
case of Lindau’s disease. 

The literature in 1949 contained reports of 
approximately 280 cases of pheochromocy- 
toma;?’ approximately 160 cases of angiomatosis 
retinae had been reported by 1943.7 While 
neither condition is as rare as these figures tend 
to indicate, each is uncommon. We believe 
that the association of von Hippel-Lindau 
disease with pheochromocytoma in three cases 
(Table 11) is significant, especially in view of the 
known relationship between neurofibromatosis 
and chromaffin tumors. 

We found in the literature one case of pheo- 
chromocytoma with many features suggestive 
of Lindau’s disease, and one case of angiomato- 
sis retinae that possibly was associated with 
pheochromocytoma. Years before Lindau’s dis- 
ease was described as an entity, Harbitz*! 
reported a case with two paragangliomas near 
the right kidney, and visceral lesions of a type 
now known to occur in Lindau’s disease, viz., 
an atypical hypernephroma of the left kidney, 
a similar tumor (considered by Harbitz to be 
metastatic) in the right kidney, metastases to 
the lungs and liver, and a conglomeration of 
cysts in the pancreas; the central nervous system 
was not described and no clinical data were 
given. Sellas** described a patient with angio- 
matosis retinae who at the age of thirty-one 
years developed “‘attacks of hypertension”’; the 
patient later died but necropsy was not done. 
It is possible that the “attacks of hypertension” 
were due to pheochromocytoma. 
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There is as yet no evidence in the literature 
to link pheochromocytoma to tuberous sclerosis 
or Sturge-Weber syndrome. It is solely because 
both neurofibromatosis and von Hippel-Lindau 
disease are related to pheochromocytoma that 
we anticipate the discovery of such evidence. 
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way related to the neurocutaneous syndromes; 
however, when such lesions are encountered, 
the finding of other abnormalities that might 
be stigmas of a neurocutaneous syndrome, or a 
familial history of neurocutaneous disease, 
might give added meaning to a lesion which, 


TABLE II 
CASES OF PHEOCHROMOCYTOMA ASSOCIATED WITH VON HIPPEL-LINDAU DISEASE 


Age | Symptoms Due 


Author and Year and to Pheo- Site of Pheo- Associated Conditions 
Sex | chromocytoma chromocytoma 
Wolf and Wilens,** 1934.| 33, M | None Left adrenal | *Multiple hemangioblastomas of spinal cord; 


Present authors (Case 11) | 24, M | Present 
Present authors (Case m1) | 35, F| Present 


(3 tumors) 


syringomyelia; syringobulbia; cystic cerebellar 
hemangioblastoma; congenital cysts of pancreas 
and kidneys; benign hypernephroma of left 
kidney; adrenal rest in retroperitoneal lymph 
node; probable angiomatosis retinae of both 


eyes 
Angiomatosis retinae; bilateral cervical ribs; 
horseshoe kidney; ‘‘congenital”’ hernia 
*Angiomatosis retinae; papillary neuronevus; 
generalized pigmentation of skin 


* Autopsy performed. 


Stigmas of the neurocutaneous syndromes should 
be sought in patients with chromaffin tumors 
and among their relatives; and when patients 
with neurocutaneous disease or their relatives 
are found to be hypertensive, pheochromocytoma 
should be suspected. 

Congenital anomalies and certain tumors are 
common in patients with neurocutaneous syn- 
dromes. In our Case 1 there were thirteen 
thoracic vertebrae and a defect in the sacrum; 
cervical ribs and fused kidneys were found in 
our Case 11. A number of anomalies and tumors 
have been noted in patients with pheochromo- 
cytoma but this fact would have significance 
only if their incidence were shown to be signifi- 
cantly higher than in the general population. 
No data are available on this point although 
Bruce”® stated that it is remarkable how often 
other tumors are found in conjunction with 
pheochromocytoma. Patients with pheochromo- 
cytoma have been found to have such lesions 
as renal carcinoma,* hypoplasia of the kid- 
ney,*4~*6 cystadenoma of the ovary*’ and 
cryptorchidism,** all of which are common in 
one or more of the neurocutaneous syndromes. 
We cite these instances with no intention of 
implying that these particular cases were in any 


by itself, would necessarily be considered 
coincidental. 

A familial history of the disease is common in 
most of the neurocutaneous syndromes. Hyper- 
tension is such a banal finding that its occur- 
rence among relatives of patients with pheo- 
chromocytoma has no significance. The familial 
occurrence of pheochromocytoma has been 
established in only one instance.*® 

According to Hollenhorst,?® about 10 per 
cent of patients with pheochromocytoma have 
von Recklinghausen’s disease. Cahill and Mon- 
teith'? noted neurofibromatosis in 20 per cent 
of their cases. The number of reported cases 
describing the association of chromaffin tumors 
and neurofibromatosis has more than doubled 
within the last five years, reflecting increased 
awareness of the relationship between these 
conditions. The incidence of von Hippel- 
Lindau disease among patients with pheo- 
chromocytoma may likewise prove to be not 
inconsiderable. Therefore, we estimate that at 
least 10 per cent of patients with pheochromo- 
cytoma will be found to have some form of 
neurocutaneous disease. 

The concept that the neurocutaneous syn- 
dromes and pheochromocytoma may be con- 


AMERICAN JOURNAL OF MEDICINE 


| | 
| 
Left adrenal 
adrenal | 


Pheochromocytoma and Neurocutaneous Syndromes—Glushien et al. 


comitant has diagnostic, therapeutic and prog- 
nostic implications. It has been stated that 
pheochromocytoma should be suspected in 
every patient with hypertension. Nevertheless, 
it is neither practical nor safe to subject every 
hypertensive patient to the battery of pharma- 
cologic tests and other diagnostic procedures 
now available. Smithwick et al.‘ made a con- 
tribution of the greatest importance in pointing 
out certain clinical and laboratory findings that 
should arouse suspicion of pheochromocytoma; 
many of these findings, such as excessive sweat- 
ing, peripheral vasomotor phenomena, elevated 
temperature, normal cold-pressor response, 
elevated basal metabolic rate, postural tachy- 
cardia, postural hypotension or paroxysmal 
attacks of hypertension, were present in our 
cases. We believe that the physician dealing 
with hypertensive patients should look not only 
for those signs but should familiarize himself 
with the varied and widely distributed aberra- 
tions!-5-4'~46 that may be produced by or occur 
in conjunction with neurocutaneous diseases, 
and should search for the cutaneous, ocular, 
osseous, neurologic and developmental ab- 
normalities that may indicate an increased 
likelihood of pheochromocytoma. 

Mention should be made of the fact that 
neurofibromas of intercostal nerves may pro- 
duce bilaterally symmetrical notching of ribs 
simulating that seen in cases of coarctation of 
the aorta.** If in a patient with hypertension 
and notched ribs no other evidence of coarcta- 
tion of the aorta is found, pheochromocytoma 
should be suspected. 

The location of the pheochromocytoma in 
the cases with neurocutaneous syndromes is of 
considerable interest. Ordinarily, the right 
adrenal gland is involved by pheochromocy- 
toma more often than the left.?":*° However, 
among the cases listed in Tables 1. and the 
chromaffin tumor was located in the right 
adrenal gland alone in only three cases, in- 
volved both adrenal glands in two and was 
found in or near the left adrenal gland alone in 
sixteen cases. We have no explanation for the 
curious fact that the pheochromocytoma was 
situated in or near the left adrenal gland in ten 
of the eleven patients with manifestations of a 
physiologically active tumor. At least until 
more data are obtained, we suggest that in 
operations for pheochromocytoma upon patients 
with neurofibromatosis or von Hippel-Lindau 
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disease, the left adrenal region should be 
explored first. 

It is generally considered that the prognosis 
in cases of pheochromocytoma is excellent if 
the tumor is removed before irreversible cardio- 
vascular damage has occurred. However, the 
prognosis for patients with neurocutaneous 
disease is often unfavorable; and if many cases 
of pheochromocytoma are associated with 
neurocutaneous ‘syndromes, the prognosis for 
patients with pheochromocytoma might be less 
favorable than is currently believed. Malignant 
transformation of neurofibromas occurs fre- 
quently.‘? Of the thirteen cases of pheochromo- 
cytoma associated with neurofibromatosis who 
died, five had tumors (other than pheochromo- 
cytoma) that were related to the neurocutane-: 
ous disease and that were or might have proved 
fatal: three had developed sarcoma and two 
were found to have brain tumor. The removal 
of the pheochromocytoma would not have pre- 
vented the development of these tumors. Of 
patients with angiomatosis retinae, many be- 
come blind and about 25 per cent die of cerebral 
complications.** Long-term follow-up studies 
of a large number of surgically treated cases of 
pheochromocytoma are yet to be made. It will 
be of interest to learn whether patients with 
presumably uncomplicated pheochromocytoma 
will, in the years to come, develop manifesta- 
tions and complications of the neurocutaneous 
syndromes. 


SUMMARY AND CONCLUSIONS 


1. Three cases of pheochromocytoma are 
reported, one associated with multiple neuro- 
fibromatosis and two with von Hippel-Lindau 
disease. Two’ of the patients had multiple 
congenital anomalies. 

2. Pheochromocytoma is related not only 
to multiple neurofibromatosis but also to von 
Hippel-Lindau disease and perhaps to the 
other neurocutaneous syndromes. 

3. The incidence of neurocutaneous syn- 
dromes among patients with pheochromocy- 
toma is estimated to be at least 10 per cent. 

4. Stigmas of neurocutaneous disease or any 
developmental anomaly in a_ hypertensive 
patient should arouse suspicion of pheochromo- 
cytoma. 

5. In the vast majority of cases in which 
neurocutaneous disease has been found in con- 
junction with pheochromocytoma, the latter 
was situated in or near the left adrenal gland. 
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6. The long-term prognosis for patients from 
whom a pheochromocytoma has been removed 
may not be as good as is generally believed. 


10. 


11. 


12. 


13. 
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Review 


Congenital Familial Testicular Deficiency” 


_ A. R. SoHVAL, M.D. and L. J. SOFFER, M.D. 
New York, New York 


N many instances of male hypogonadism 
no causative factor can be demonstrated. 
This is particularly true in cases of primary 

androgen deficiency, in which increased urinary 
excretion of gonadotropins implies intrinsic 
disease of the testes. In such patients congenital, 
constitutional or familial factors often have 
been suggested!’ but could be established only 
rarely. By the regular use of testicular biopsy, 
however, the possibility of elucidating otherwise 
unexplained primary hypogonadism has been 
greatly enhanced. 

The object of this report is to present two 
brothers who manifest a moderate degree of 
androgen deficiency with small testes, asperma- 
togenesis, gynecomastia and increased urinary 
gonadotropins. Although the clinical features 
superficially resemble those of the Klinefelter- 
Reifenstein-Albright syndrome,*® the testicular 
histopathology is of a type not previously 
described and is most probably congenital in 
origin. 

In these cases all the seminiferous tubules 
were involved either by true germinal aplasia 
or by complete fibrosis. In one patient an ex- 
tremely rare tubule showed both germinal 
aplasia and incomplete fibrosis. However, the 
germinal epithelial lesions were not the result 
of progressive tubular fibrosis since no grada- 
tions between the two are found and not a single 
cell of the spermatogenic series could be identi- 
fied after prolonged search of numerous serial 
sections. Moreover, each patient exhibited 
mental deficiency, multiple congenital osseous 
anomalies and diabetes mellitus. These findings, 
in association with the unique testicular lesions, 
suggest that we are dealing with a disease or 
syndrome characterized by multiple congenital 
defects involving the soma as well as the gonads. 
To some extent the clinical picture resembles 
that of Turner’s syndrome*"! which is en- 


countered in females with ovarian agenesis'* 
or rudimentary ovaries. '* 


CASE REPORTS 


Case 1. Patient J. was the first and younger 
of the two brothers to come under observation 
in February, 1949, at the age of thirty-six years. 
Because of his retarded mental status the major 
portion of the historical data was obtained from 
the family. He was born in this country of 
Italian parents. There was no history of gonadal 
or systemic disease, infection, injury, operation, 
irradiation, malnutrition or delayed testicular 
descent. He entered elementary school at the 
age of six years but discontinued at seventeen 
years of age. He was able to recall an ejaculation 
at about the age of twenty-four years but has 
had no erections since that time. Prior to that 
erections were feeble and infrequent. Shaving 
was required twice a week. 

He was rather short and slightly obese. 
(F ig. 1.) His height was 6344 inches, the finger- 
to-finger arm span was 634 inches and he 
weighed 148 pounds. The voice was masculine 
in pitch. The cranial hair was abundant and 
fine in texture. The facial hair was reduced in 
amount and axillary hair was normal; the 
pubic hair presented a feminine type of escutch- 
eon. The hair on the chest was scanty. Both 
breasts were enlarged and firm. The distribution 
of fat over the hips and buttocks was of the 
female type. The penis was small and the testes 
were small and soft, measuring 1.5 cm. in their 
longest diameter. The prostate was moderate 
in size. The neck was rather short and thick. A 
large firm mass had been present in the right 
lobe of the thyroid gland for many years, having 
been noted during childhood. It was composed 
of an aggregate of nodules which were pre- 
sumably cysts or adenomas. Cubitus valgus was 


present, the carrying angle measuring 23 degrees 


* From the Endocrine Clinic, the Department of Medicine, and the Chemical Laboratory, The Mount Sinai Hospital, 
New York, N. Y. 
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on the right side. Neurologic examination re- 
vealed no significant abnormalities. There was 
no anosmia and the electroencephalogram was 
normal. The fundi were normal and there was 
no evidence of retinitis pigmentosa. The visual 
fields were normal. Color vision was normal 
by the Ishihara method of testing. 

Roentgen examination of the long bones 
showed normal development. The epiphyses 
were closed and there was no osteoporosis. 
Multiple congenital anomalies of the cervical 
vertebrae were present. There was a reversal of 
the lordotic curve normally seen in this region, 
apparently due to atlanto-occipital fusion and 
partial fusion of the spinous processes and 
posterior articulations of the second and third 
cervical vertebrae. Bilateral cervical ribs were 
present. Moderate hypertrophic changes were 
noted about the bodies of the fifth, sixth and 
seventh cervical vertebrae with narrowing of 
the interspace between the latter two. The bones 
of the calvarium and the sella turcica were 
normal. The hemoglobin and the total and 
differential white blood cell count were within 
normal limits. The serum cholesterol was 
340 mg. per cent, of which the esterified portion 
constituted 190 mg. per cent. The fasting blood 
sugar was 260 mg. per cent, rising to 485 mg. per 
cent one hour after the ingestion of 125 gm. of 
glucose. Glycosuria was present on all occasions, 
indicating that a_ previously 
diabetes mellitus existed. The blood Wasser- 
mann reaction was negative. Except for per- 
sistent glycosuria the urinalysis was negative. 
The basal metabolic rate was —1 per cent. 

The twenty-four-hour urinary assay for 
gonadotropins showed a marked elevation 
(positive at 180 m.u.u.) as determined by a 
slight modification of the method described by 
Klinefelter, Albright and Griswold." In our 
experience the upper limit of normal does not 
exceed 45 to 50 m.u.u. The urinary excretion 
of neutral 17-ketosteroids was 11.1 mg. per 
twenty-four hours. Seminal fluid could not be 
obtained for analysis because of inability to 
ejaculate. 

Bilateral testicular biopsy was performed in 
March, 1949, and again in March, 1951. The 
results of the histologic examination were 
identical on both occasions and were the same 
in each testis. Two distinct and apparently 
entirely unrelated types of seminiferous tubules 
were evident. The most frequent type con- 
sisted of tubules which were somewhat smaller 
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Fic. 1. Case 1. The younger brother showing small penis 
and testes, feminine type of pubic hair distribution, 
absence of chest hair, gynecomastia and cubitus valgus. 
(From Sonvar, A. R. Diseases of the Testis. In Soffer, 
L. J. Diseases of the Endocrine Glands, Philadelphia, 
1951. Lea & Febiger.) 


than normal, lying in fairly close approximation 
to each other. (Fig. 2.) They did not appear 
shrunken and had a smooth, regular outline. 
The basement membrane and tunica propria 
of the individual tubules were not thickened 
These tubules contained large numbers of 
normal-appearing Sertoli cells and showed no 
distinct lumen. (Fig. 3.) Examination of numer- 
ous serial sections failed to disclose spermato- 
gonia or other cells of the spermatogenic series. 
The other type of seminiferous tubule consisted 
of “ghost tubules” which were very small, 
completely fibrotic, hyalinized structures. These 
contained no epithelial elements and were also 
lacking in lumens. (Fig. 4.) Interstitial cells of 
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Fic. 2. Case 1. Photomicrograph of testicular biopsy showing a group of seminif- 
erous tubules which are somewhat smaller than normal in size and contain only 


Sertoli cells. The basement membrane and tunica propria are not thickened 
and the tubules are lacking in lumens; hematoxylin and eosin X 150. 


Fic. 3. Case 1. High power view of testicular biopsy showing a tubule with the 
characteristics of germinal aplasia. The tubule is subnormal in size and lined 
entirely by Sertoli cells. These are normal in appearance and are readily recog- 
nized by the ovoid shape of the nuclei, the distinct nucleoli and the indistinctly 
outlined cytoplasm. Cells of the spermatogenic series are completely absent. 
The basement membrane and tunica propria are of normal thickness. No lumen 


is present; hematoxylin and eosin X< 500. 


Leydig were sparse. There was a _ normal 
amount of interstitial connective tissue which 
‘showed no evidence of fibrosis or cellular infil- 
tration. The blood vessels appeared normal. 
The histologic characteristics of the two 
different types of tubular lesions are those of 


germinal aplasia and tubular fibrosis as described 
and defined by Engle.'*—'’ Of great significance 
is the fact that no variations or gradations in the 
degree of tubular sclerosis were found, those 
tubules which were at all fibrotic being com- 
pletely obliterated. Since the tubules showing 
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germinal aplasia were invariably completely 
free of fibrosis, it is evident that the complete 
absence of spermatogenic elements represented 
an independent lesion and was not the result 
of an advancing sclerosis. 

The psychologic status of this patient was evalu- 
ated by Mr. I. H. Rosenberg, Assistant Clinical 
Psychologist, under the direction of Dr. Fred 
Brown, Clinical Psychologist to The Mt. Sinai 
Hospital. This was done by means of the 


Wechsler-Bellevue, Bender-Gestalt and Rorsch- 


ach methods of testing. A full scale I. Q. of 56 
showed that he was functioning on a feeble- 
minded level of intelligence. Certain features 
of the test material indicated that, at one time, 
he might have been able to perform at an 
average level. Further analysis of the assembled 
data revealed definite disturbances of a psychotic 


nature with paranoid elements. The precise type . 


of psychosis could not be classified but was 
regarded as a chronic disorder not amenable to 
therapy. The causal relationship of the mental 
deficiency and the psychosis could not be un- 
equivocally established. Accordingly, it was 
impossible to state definitely how much of the 
mental deficiency was due to the long-standing 
psychosis. While the latter could conceivably 
account for most if not all of the subnormal 
intellect, it is equally likely that the patient 
was mentally retarded before the psychosis 
supervened. 

Comment. This patient presented evidence 
of moderate androgen deficiency, small testes, 
germinal aplasia, gynecomastia, increased urin- 
ary gonadotropins, multiple congenital bony 
anomalies, mental deficiency with psychosis and 
previously unrecognized diabetes mellitus. In 
addition, cubitus valgus was present. The in- 
creased urinary excretion of gonadotropins 
indicated that the gonadal deficiency was due 
to primary intrinsic disease of the testis. The 
absence of anamnestic and clinicopathologic 
evidence of an inflammatory or primary de- 
generative process points to a developmental 
defect as the etiologic factor. This opinion is 
supported by the associated findings of con- 
genital anomalies elsewhere in the body. 

Case 11. Patient F. is the older brother of the 
first patient. He was forty-seven years of age at 
the time of his examination in November, 1950. 
He was born in Italy and came to this country 
at the age of nine years. His history was not 
reliable because of his retarded mental status. 
Most of the historical data was derived from 
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Fic. 4. Case 1. Photomicrograph of testicular biopsy 
showing two types of tubular lesions. In the central 
portion are typical “‘ghost tubules” which represent the 
solid, fibrotic and hyalinized remnants of former 
tubules. They contain no epithelial elements and are 
not readily from intersitial connective 
tissue. They lie adjacent to two tubules completely 
lacking in fibrosis and containing only Sertoli cells; 
hematoxylin and cosin X 300. 


the family. There was no history of gonadal or 
systemic disease or of infection, injury, opera- 
tion, irradiation, malnutrition or delayed testi- 
cular descent. Upon arriving in New York City 
he entered the first grade of elementary school. 
Four years later, at age thirteen, he left school 
without being able to advance beyond the 
second grade. He first shaved sometime after the 
age of twenty years and at present shaving is 
required every third day. Libido was markedly 
reduced, no penile erections being recalled. 
He has always been “too weak to work.” 

He was taller than his brother, measuring 
68 inches in height, with a finger-to-finger arm 
span of 6614 inches. He weighed 134 pounds 
and there was a fairly normal skeletal configura- 
tion. (Fig. 5.) The voice was in the contralto 
range and the skin was smooth. There was a fair 
amount of cranial hair and a moderate amount 
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Fic. 5. Case n. The older brother showing small penis 
and testes, sparse pubic hair with a feminine type of 
distribution, absence of chest hair and gynecomastia. 


in the axillary and pubic regions. The pubic 
hair distribution was sparse and of the feminine 
type. Some hair was present about the areolae 
of the breasts but there was none on the chest. 
There was scant hair on the limbs. The breasts 
were enlarged, partly by an increased amount 
of adipose tissue and partly by an excessive 
amount of mammary glandular tissue which 
could be palpated in the subareolar regions. 


The penis was small in size and the scrotal sac 
was reduced in volume. The contained testes 
were soft and small, measuring 1.5 cm. in their 
longest diameter. The prostate was normal in 
size and consistency. Muscular development 
was poor. There was no webbing or shortening 
of the neck and cubitus valgus was absent. The 
neurologic examination disclosed no findings 
of pertinent significance. Anosmia was absent. 
The electroencephalogram was normal. The 


‘fundi were normal and there was no evidence 


of retinitis pigmentosa. Color vision was normal 
by the Ishihara method of testing. The visual 
fields were normal. 

Roentgen examination showed no abnormality 
of the long bones, the epiphyses were normal 
and there was no osteoporosis. Both first ribs 
were short, the right being fused with the second 
at approximately the mid-portion of the course 
of the latter. There was no abnormality in the 
bones of the calvarium or of the sella turcica. 
Except for minor changes indicative of cervical 
hypertrophic spondylitis the entire vertebral 
column was normal. The hemoglobin was 
14.0 gm. and the total and differential white 
blood cell count was within normal limits. The 
serum cholesterol was 460 mg. per cent, of which 
the esterified portion constituted 305 mg. per 
cent. The fasting blood sugar was 210 mg. per 
cent, at which time marked glycosuria was 
present. One hour after the ingestion of 125 gm. 
of glucose the level of glucose in the blood rose 
to 350 mg. per cent. The blood Wassermann 
reaction was negative. Urinalysis was normal 
except for persistent glycosuria. The basal 
metabolic rate was —5 per cent. 

The assay for urinary gonadotropins was 
positive at 90 m.u.u. in twenty-four hours. The 
urinary excretion of neutral 17-ketosteroids was 
2.9 mg. per twenty-four hours, which is dis- 
tinctly low. The twenty-four-hour urine con- 
tained 2.3 mg. of 11-oxygenated steroids, which 
in our laboratory is within the range of normal. 
Seminal fluid was not examined because of its 
unavailability. 

Bilateral testicular biopsy was performed in 
November, 1950, and again in March, 1951. 
The histopathology was identical in each testis 
on both occasions. The seminiferous tubules 
were found to be of essentially two principal 
types. The great majority were very small, 
fibrosed and hyalinized structures of the “ghost 
tubule” variety. These were solid and contained 
no epithelial elements or lumens. (Fig. 6.) 
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Fic. 6. Case u. Photomicrograph of testicular biopsy showing a portion of an 


aggregation of Leydig cells resembling an adenoma. Contained within its sub- 

e are several small solid ‘‘ghost tubules” which are pale-staining ovoid 

lacking in epithelial elements; hematoxylin and eosin X 300. 

Fic. 7. Case u. Photomicrograph of testicular biopsy showing two tubules pre- 
senting the characteristics of germinal aplasia. They are of small size and their 
basement membranes and tunica propriae show no thickening. The cellular 
contents are composed exclusively of normal-appearing Sertoli cells. Lumens 
are absent. Typical Leydig cells are present in the intertubular regions; Masson 


trichrome X 500. 


Their homogeneous quality and staining charac- 
teristics did not differentiate them sharply from 
the interstitial connective tissue in the hema- 
toxylin-eosin preparations. A rare tubule with 
a thickened, hyalinized wall contained a 
residuum of Sertoli cells. The second type of 
seminiferous tubule was in the minority and 
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consisted of small tubules having a smooth, 
regular outline and an unshrunken appearance. 
The basement membranes and tunicae propriae 
were of normal thickness. These tubules con- 
tained large numbers of normal-appearing 
Sertoli cells but no distinct lumens. (Fig. 7.) 
Prolonged search of numerous serial sections 
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revealed no spermatogonia or other cells of the 
spermatogenic series. The interstitial connective 
tissue appeared normal in amount and showed 
no fibrosis or cellular infiltration. The inter- 
stitial cells of Leydig had the appearance of 
normal secretory cells and were abundant. In 
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secondary distortion and arrest of intellectual 
development. 

Comment. This older brother was also found 
to present evidence of moderate androgen 
deficiency, small testes, germinal aplasia, gyn- 
ecomastia, increased urinary gonadotropins, 


I. 

Iw. 
SYMBOLS 
O mate 
O FEMALE 


} SEX UNKNOWN 
@ SEX UNKNOWN, NUMBER UNKNOWN 
® 6 CHILOREN, SEX UNKNOWN 


MENTALLY DEFICIENT MALE 

@ MENTALLY DEFICIENT FEMALE 

@ MENTALLY DEFICIENT MALE WITH TESTICULAR DEFICIENCY. 
x EXAMINED PERSONALLY 

® EXAMINED BY OTHER COMPETENT OBSERVERS 


Fic. 8. Pedigree chart of the family of which Cases 1 and 1 are members in the third generation. 


several areas they were massed together in huge 
aggregates resembling adenomas. (Fig. 6.) As in 
the previous case, the histopathology was charac- 
terized by two different types of tubular lesions: 
germinal aplasia and tubular fibrosis, the latter 
being in much greater evidence than the former 
in this patient. This case also differs from the 
first by the striking accumulations of Leydig 
cells. Such a finding is apparently non-specific 
and is occasionally encountered in instances of 
extensive tubular fibrosis or defective spermato- 
genesis'* regardless of etiology. 

The psychologic status of the patient was 
evaluated by means of the Wechsler-Bellevue, 
Bender-Gestalt and Rorschach methods of 
testing. He was found to be functioning on a 
feeble-minded level estimated to correspond to 
the mental age of a five or six year old child. 
Analysis of the test material provided several 
indications of deterioration as found in chronic 
schizophrenia. The findings were suggestive of a 
hebephrenic type with possible catatonic ele- 
ments. As in the case of his brother, it was im- 
possible to state definitely whether the patient 
represents an instance of mental deficiency who 
became psychotic (schizophrenic) or whether he 
developed his psychosis in childhood with 


multiple congenital osseous anomalies, mental 
deficiency with psychosis and previously un- 
recognized diabetes mellitus. As in the case of 
the younger brother, the testicular histology, 
the multiple congenital anomalies and the 
absence of other recognizable etiologic factors 
suggest a developmental defect in gonadogenesis 


_as the basis for the gonadal insufficiency. 


Genealogic and Psychologic Aspects. A study of 
the family tree discloses certain interesting ob- 
servations which are evident in the pedigree 
chart. (Fig. 8.) The two hypogonadal brothers 
belong to a sibship consisting of three members. 
The third member is a sister who is normal in 
all respects, is married and has four normal 
children. No other individuals of this family 
were available for examination. Nevertheless, 
in a general way the chart provides some clues 
as to gonadal sufficiency by indicating the 
extent of marriage and child-bearing. 

The presence of mental deficiency in the two 
hypogonadal brothers is high-lighted by its 
occurrence in four other members on the 
maternal side of this family. These include an 
aunt who died in childhood, a female cousin 
in another branch of the family and a male and 
female cousin in still another branch. Informa- 


AMERICAN JOURNAL OF MEDICINE 


a 


Congenital Familial Testicular Deficiency —Sohval, Soffer 


tion concerning the nature and extent of the 
mental deficiency in these subjects is lacking 
except in the case of the last mentioned female 
cousin. She is forty-two years old and has been 
confined to an institution for the mentally 
defective since the age of thirteen years. Perti- 
nent facts were kindly supplied by Dr. Raymond 
G. Wearne, Senior Director, Wassaic State 
School, Wassaic, N. Y. As a child she was 
unable to attend school and never played with 
other children. In the following years she has 
been described as stubborn, subject to temper 
tantrums, disturbed, destructive of clothing and 
untidy. Menses have been regular with a dura- 
tion of three to five days. However, at the age 
of thirty-seven years she was amenorrheic for 
three months. She is classified as an instance of 
familial mental deficiency with an I. Q. of 27. 

In the case of the two brothers described above 
the results of complete psychologic studies were 
unexpected and surprising. Their impaired 
mental function is pbvious and their general 
behavior reactions régarded as being consistent 
with the childishness of the commonplace feeble- 
minded person. The long-standing psychotic 
trends in each of these two patients were recog- 
nized only by means of specialized methods of 
testing. The presence of evidence of psychotic 
deterioration raises the question as to whether 
the impaired intelligence is the result of the 
psychosis or whether mental deficiency was 
evident before the psychosis supervened. In 
view of the relatively high incidence of mental 
deficiency in this family it is probable that 
familial mental deficiency is an integral part of 
the total mental status. 

The two patients described above and their 
family present three important subjects for con- 
sideration. These are congenital hypogonadism, 
familial hypogonadism and the relation of hypo- 
gonadism to mental deficiency. It is to be 
emphasized that congenital diseases are not 
necessarily familial and that familial disorders 
need not be congenital although a disturbance 
in a given individual may be both congenital 
and familial. Moreover, congenital conditions 
may be due to genetic (hereditary) or environ- 
mental (prenatal) factors or both. It is further 
recognized that by popular usage the term 
hypogonadism implies androgen deficiency re- 
sulting from impaired secretory function of the 
Leydig cells. Strictly speaking, however, a dis- 
turbance in testicular gametogenic function 
alone, as occurs in cryptorchidism and in most 
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infertile males who are otherwise normal, also 
is a form of hypogonadism. Nevertheless, since 
hormonal function is usually not disturbed in 
these instances this type of hypogonadism is not 
germane to the present discussion. Also ex- 
cluded are the bizarre clinical states associated 
with hermaphroditism and pseudohermaphrodit- 
ism. Although these conditions are congenital, 
and occasionally familial, and are often accom- 
panied by marked disturbances in hormonal 
pattern and secondary sexual characteristics, 
they are not due essentially to deficient testicular 
function. 

Much of the confusion existing in the litera- 
ture regarding congenital and familial hypo- 
gonadism is traceable to a failure or inability 
to distinguish between that due to intrinsic 
testicular disease (primary) and that resulting 
from inadequate adenophypophyseal stimula- 
tion (secondary). This differentiation can ordi- 
narily be accomplished by means of assaying 
the urinary gonadotropin titer. Values above 
normal are encountered in primary disease of 
the testes while reduced or absent amounts 
are found with defective adenohypophyseal 
gonadotropic function. It is therefore hoped 
that urinary gonadotropin assays will be carried 
out more generally in conjunction with testicular 
biopsy examinations in order to clarify this 
whole subject. 


CONGENITAL MALE HYPOGONADISM 

Hypogonadism of congenital origin presup- 
poses the existence of the condition at or before 
birth. Since the testes do not normally assume 
function until puberty, symptomatic hypo- 
gonadism due to any cause does not occur before 
this time. For this reason the diagnosis is 
usually delayed until failure of puberal sexual 
maturation is noted. In certain instances, how- 
ever, congenital hypogonadism can be sus- 
pected in childhood if the testes are absent or 
extremely small in size. In other instances the 
diagnosis may be anticipated in the presence of 
congenital syndromes or diseases known to be 
associated eventually with hypogonadism. 

As in hypogonadism due to acquired or in- 
herited factors, the congenital variety falls into 
two groups, primary and secondary. The former 
is due to developmental failure or arrest during 
the course of gonadogenesis and results in absent 
or defective germ plasm anlagen. The latter or 
secondary group involves no defect in testicular 
genesis but is the result of extragonadal con- 
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genital factors which give rise to impaired 
gonadotropic function of the adenohypophysis. 
Instances of primary and secondary congenital 
hypogonadism are occasionally encountered in 
siblings and in more than one member of a 
family. In the case of primary congenital male 
hypogonadism several etiologic factors may be 
considered : 

1. Complete failure of embryonic gonadal 
development (testicular agenesis): This results 
in the extremely rare condition of anorchism. 
It is at times accompanied by other develop- 
mental defects in the urogenital or embryonal 
cloacal system. 

2. Prenatal testicular atrophy may be a 
cause of hypogonadism although its occurrence 
has never been actually proven. The theory of 
atrophy as a result of intrauterine disease or 
trauma has been offered as an explanation for 
congenital absence of the testis. However, as 
Counseller and Walker’ point out, it is almost 
inconceivable that any disease process would 
not leave some identifiable remnant of de- 
generated testicular tissue. Such is not the case 
when a congenitally absent testis is due to a 
true developmental defect. 

Intrauterine testicular atrophy as a result of 
a compromised blood supply has been suggested 
by Werner.‘ This would apply particularly to 
maldescent of the testes in which mechanical 
factors and disturbed vascular relationships 
might come into play. This mechanism may also 
explain some cases of “functional prepuberal 
castration”’ as first described by Heller, Nelson 
and Roth.' The finding of Wolffian duct deriva- 
tives with no evidence of testicular tissue on 
surgical exploration of the scrotum suggests 
that in these instances the epididymis and vas 
deferens descended into the scrotum without 
the testis. These workers cite references in the 
literature illustrative of this phenomenon in 
abdominal cryptorchidism. Moreover, in the 
absence of functioning testicular tissue it is not 
unlikely that the failure of union between the 
testes and their excurrent ducts in these cases 
may be due to testicular atrophy if not to true 
anorchism. On the other hand, Counseller and 
Walker’? make the interesting suggestion that 
embryonic separation of the epididymis from 
the testis (a finding reported several times in the 
literature) may result in atrophy of testis. In 
this event the failure of union would be the 
cause rather than the effect of prenatal testicular 
atrophy. 
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3. Partial failure of gonadogenesis may result 
in imperfectly developed testes with impaired 
function (testicular dysgenesis). Either the semi- 
niferous tubules or the interstitial cells of Leydig 
or both may be involved in this developmental 
defect. This field is virtually unexplored and 
it is conceivable that such partial failure may 
exist in varied degrees and combinations. There 
is also evidence that this type of congenital 
defect may exist in association with other 
developmental anomalies elsewhere in the body. 

4. Genetic factors involving chromosomal 
aberrations or genic mutations may be re- 
sponsible for certain defects in gonadogenesis. 
A similar concept was advanced by Kallmann 
and his collaborators,*”® particularly to explain 
the association of gonadal and other develop- 
mental defects in familial eunuchoidism. In 
these instances the testes are present but are 
small and undeveloped. 

5. The possibility of maternal and intra- 
uterine environmental influences cannot be 
overlooked in the evaluation of congenital 
defects. Induced nutritional disturbances in the 
pregnant rat can result in congenital malforma- 
tions in the eyes and skeleton of the offspring.”' 
There are no relevant observations in man. 
The occurrence of congenital defects in children 
following maternal rubella during pregnancy”? 
is now well established. The recorded anomalies 
consist principally of deaf mutism and eye and 
heart disease. Since these studies are based on 
data obtained since 1940 it may be too early to 
recognize the effects of congenital testicular 
disease if, indeed, it occurs at all as a result of 
this condition. A comprehensive review of 
etiologic factors and mechanisms involved in 
the production of congenital anomalies has been 
presented by Warkany.?” 

6. Prolonged residence of the testes in an 
abnormal environment, such as occurs in 
cryptorchidism, may eventually result in some 
impairment of Leydig cell function. This factor 
may be construed as a cause of congenital hypo- 
gonadism only in the sense that the underlying 
cryptorchid state is itself congenital in nature. 
It is, at most, a remote cause in that any subse- 
quent androgen deficiency requires many years 
to develop. 

Various types of primary congenital male hypo- 
gonadism can be recognized or postulated. The 
diversification of types is greater than that 
applying to secondary congenital hypogonadism 
because of the increasing use of surgical explora- 
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tion and testicular biopsy examination. This 
procedure is of great value in the identification 
of various subgroupings of primary congenital 
disease of the testes. These include: 
Anorchism (testicular agenesis) 
Prenatal testicular atrophy 
Germinal aplasia (testicular dysgenesis) 
Failure of normal differentiation of Leydig 
cells (testicular dysgenesis) 
(a) Long-standing cryptorchidism 
(b) Unknown causes 
5. As part of syndromes or diseases character- 
ized by multiple congenital anomalies 
(a) Laurence-Moon-Bied! syndrome (cer- 
tain cases) 
(b) Dystrophia myotonica 
(c) Male counterpart of Turner’s syn- 
drome 
6. Non-classifiable because of inadequate 
clinical, histologic or hormonal data 


Secondary congenital male hypogonadism occurs as 
a result of congenital factors which interfere 
with normal adenohypophyseal gonadotropic 
function. These disorders may arise in the 
adenohypophysis or in the hypothalamus. 
Available data are too meager to permit more 
than the following tentative groupings: (1) se- 
lective or relative hypopituitarism and (2) 
Laurence-Moon-Biedl syndrome. 

It is proposed at this point to discuss the 
various types of congenital male hypogonadism 
concerning which there is at least a modicum 
of factual knowledge. 

Anorchism (Testicular Agenesis). Total failure 
of testicular development bilaterally is exceed- 
ingly rare and can be ascertained with certainty 
only by means of postmortem examination or 
adequate surgical exploration. Some workers” 
doubt the existence of this condition except in 
newborn monstrosities. These investigators claim 
that other cases are more probably due to 
testicular degeneration or atrophy secondary to 
cryptorchidism or other abnormalities. How- 
ever, Counseller and Walker’? found nine 
acceptable cases in the literature up to 1933 and 
added two of their own. It is of more than his- 
torical interest that the first authentic case was 
recorded in 1564. This occurred in a soldier who 
was hanged for rape.?* Postmortem examination 
failed to disclose testes in the scrotum or ab- 
domen. Case 4 of the 6 “functional prepuberal 
castrates’’ reported by Heller, Nelson and Roth! 
possesses the criteria required for inclusion in 
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this group as the twelfth case. A patient reported 
by Hepburn® in 1949 brings the total to date 
up to thirteen. Parenthetically, it may be added 
that unilateral congenital absence of the testis 
(monorchism) is not quite so rare. It is not, of 
course, a cause of hypogonadism since the soli- 
tary intact testis is adequate for the maintenance 
of androgen function. In 1938 Rea*® collected 
twenty-nine instances from the literature and 
added six probable cases of his own. All of these 
were encountered during operations for appar- 
ent cryptorchidism at which time exploration of 
the inguinal canal and adjacent abdominal 
cavity failed to reveal any evidence of a testis. 

Associated congenital abnormalities are occa- 
sionally observed in anorchism and monorchism. 
These include absence of the external genitalia, 
anal atresia and rectourethral fistula'® as well 
as absence of the kidney and ureter, extrophy 
of the bladder and vesicorectal fistula. 

The clinical picture in subjects with an- 
orchism is determined chiefly by the age of the 
patient at the time of examination. Of the 
thirteen reported cases two were lacking in 
clinical details, three were newborn infants, 
three were too young to evaluate the effects of 
hormonal insufficiency on the secondary sexual 
characteristics and five were adults presenting 
some or all of the typical symptoms and signs of 
eunuchoidism. The clinical features correspond 
to those which have been well described by 
Heller, Nelson and Roth! in their “functional 
prepuberal male castrates.’’ Gynecomastia has 
been recorded once (Case 4 of Heller et al.'). 
Urinary gonadotropins were elevated in the 
same patient, not having been determined in 
any of the others. 

Germinal Aplasia (Testicular Dysgenesis). This 
term, first introduced in 1947 by Engle,'® is 
applied to a condition of the seminiferous 
tubules characterized by complete absence of 
all cells of the spermatogenic series. This 
worker" in 1942 had originally drawn attention 
to the absence of germinal cells in the testicular 
tubules of certain mature men and cited refer- 
ences to similar conditions in the rat,?* bull*® 
and monkey. Trabucco* and del Castillo and 
his associates,*' along with Engle,’ are of the 
opinion that this lesion may be of congenital 
origin. It will be recalled that during the early 
development of the embryonic gonad in the 
genital ridge, primordial germ cells can be 
demonstrated in the yolk-sac entoderm, gut 
entoderm and dorsal mesentery whence they 
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are presumed to migrate into the gonadal 
anlage.** A failure of the germinal cells to 
migrate or their failure to persist after migration 
would account for the ultimate development of 
testes possessing a full complement of normal 
anatomic structures with the exception of 
gametogenic elements. 

According to Engle’®!” the characteristic 
appearance of germinal aplasia may also be 
found in cryptorchid testes during late adoles- 
cence as well as in normal men following expo- 
sure to roentgen rays. It has also been described 
following atomic bomb radiation.** It is to be 
emphasized that germinal aplasia must be dis- 
tinguished from instances in which germinal 
cells are sparsely present or absent as a result of 
a destructive process. In other words, the finding 
of any cells of the spermatogenic series, even a 
single one,** indicates that the over-all picture 
cannot be due to true congenital germinal 
aplasia. By the same token known antagonists 
to the integrity of germinal epithelium, such as 
cryptorchidism, exposure to radioactive agents, 
trauma, inflammation or fibrosis, must be ex- 
cluded before a congenital etiology can be 
presumed. Failure to adhere to these rigid 
diagnostic criteria accounts for a certain amount 
of confusion in the literature. 

Of interest is the presence of germinal aplasia 
in the descended testis of a twenty-two year old 
man with unilateral cryptorchidism. This is 
described as Case 95 by Howard and his 
co-workers. 

The histologic characteristics of germinal 
aplasia are distinctive although, as stated pre- 
viously, they are not pathognomonic of a con- 
genital disorder. The seminiferous tubules are 
somewhat reduced in size, quite regular in out- 
line and not shrunken. The basement membrane 
and tunica propria are not sclerotic but may 
show a slight thickening consistent with the age 
of the subject. The tubules contain large num- 
bers of Sertoli cells which are normal in appear- 
ance. Cells of the spermatogenic series are com- 
pletely absent. Numerous serial sections should 
be examined in order to establish this fact. As a 
rule, little or no lumen can be found in the 
tubules. The intertubular connective tissue has 
a relatively normal appearance showing no 
inflammatory infiltration, sclerosis, peritubular 
fibrosis or significant vascular alterations. The 
interstitial cells of Leydig have a normal secre- 
tory appearance. They may be distributed in a 
normal fashion in normal numbers or may 
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appear moderately hyperplastic. In the second 
patient reported herein hyperplasia is marked. 
Heretofore, the clinical features of men with 
germinal aplasia have been described as not 
deviating very much from the normal pat- 
tern. '¢-17.30.31 This is also true of some of the 
cases reported by other workers**.** as “‘absence 
of germ cells’ which satisfy the diagnostic 
requirements of germinal aplasia. Evidence of 
androgen deficiency has been absent and the 
testes are described as normal in size!’:** or 
small.*!-6 Azoéspermia and sterility are uni- 
formly present. Urinary gonadotropins are vari- 
ously reported as normal!’:*!- or increased.**-*6 
The two brothers who form the basis of the 
present report present the characteristic lesions 
of germinal aplasia in addition to evidence of 
well defined androgen deficiency. This there- 
fore appears to be the first time that this asso- 
ciation has been recorded. The testicular his- 
tology in these two cases is distinctly different in 
certain respects from that previously reported in 
germinal aplasia. The difference consists pri- 
marily in the fact that those seminiferous 
tubules which did not show germinal aplasia 
were completely fibrotic and hyalinized. The 
appearance of the latter tubules corresponds to 
that described by Engle'® as tubular fibrosis. 
This fibrotic type of tubular lesion is an occa- 
sional finding in young men whose testes may 
present varying degrees of tubular sclerosis 
ranging from thickening of the basement mem- 
brane and tunica propria (due to laminization 
and hyalinization of the collagenous fibers) to 
complete replacement by a small acellular, 
hyalinized, fibrotic structure.'* This last stage 
is known as a “ghost tubule”’ since it is, figura- 
tively speaking, a shadow of its former self. In 
between the incipient and final stages of tubular 
fibrosis are tubules showing progressive loss of 
their epithelial contents. Some show remnants of 
spermatogenic elements along with Sertoli cells, 
others contain Sertoli cells only. In Engle’s 
experience'® this lesion is encountered with 
increasing frequency in each successive decade. 
For this reason he terms it progressive tubular 
fibrosis, a process which may eventually produce 
the testicular fibrosis and atrophy of some elderly 
males.'* The development of this lesion to an 
excessive degree in younger men may result in 
infertility. Engle'® described it as the cause of 
azoéspermia and oligospermia in a group of 
thirty to forty year old men who were otherwise 
normal. The cause of this type of tubular 
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sclerosis is unknown and it is usually unaccom- 
panied by evidences of previous infection or of a 
nutritional or endocrine disturbance. 

One can only speculate on the significance of 
the fibrotic tubular lesions in our cases. Of 
significance is the fact that the tubules showing 
germinal aplasia and those completely obliter- 
ated by fibrosis showed no evidence of being 
related to one another. That progressive tubular 
fibrosis is not the cause of the disappearance of 
the germinal epithelium is evident from two 
facts. In the first place, if fibrotic obliteration 
were the causative factor, variqus gradations in 
the degree of fibrosis would be noted. The base- 
ment membranes and tunicae propriae would 
be thickened to varying degrees and tubules 
showing different stages of obliteration would 
be seen. This is nowhere in evidence except for 
a rare tubule in the second case. Secondly, 
exclusive of complete testicular fibrosis with loss 
of all cellular elements, progressive obliteration 
of the tubular epithelial contents by advancing 
fibrosis invariably shows some tubules still 
retaining cells of the spermatogenic series. 
Despite careful examination of numerous serial 
sections not a single cell of germinal origin 
could be found in these cases. 

It is for these reasons that the testicular histo- 
pathology in these instances does not conform to 
that which characterizes the Klinefelter-Reifen- 
stein-Albright syndrome.* The essential lesion 
in the latter has been adequately described by 
the original authors and amplified by Nelson 
and Heller.** It has been summarized" as a 
progressive tubular fibrosis which results in 
‘partial to complete obliteration of the cellular 
contents. The process does not involve all tubules 
uniformly so that varying degrees of fibrosis and 
hyalinization are present. Completely sclerosed 
tubules are often found adjacent to relatively 
uninvolved tubules showing some degree of 
spermatogenesis. It is almost always possible to 
demonstrate some cells of the spermatogenic 
series in some tubules without prolonged search. 
Although several tubules may contain Sertoli 
cells exclusively, the walls of these tubules are 
usually considerably thickened. It is thus ap- 
parent that the tubular lesions are significantly 
at variance with those present in our cases and 
imply different etiologic mechanism. 

Although it can be reasonably stated that the 
tubular fibrosis in these two patients is not the 
cause of the germinal aplasia, we still have no 
definite explanation for the association of the 
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two lesions. Two possibilities offer themselves. 
One is based on the contention that if otherwise 
normal testes can become involved by tubular 
fibrosis there is no reason why testes with 
germinal aplasia cannot be similarly affected. 
The other has to do with the fact that advancing 
age seems to favor the development of this lesion. 
Since hypogonadal subjects appear to “‘age”’ 
prematurely, it is possible that the tubular 
fibrosis may represent a form of precocious 
senility of the testes. This hypothesis is strength- 
ened by the fact that tubular fibrosis was much 
more extensive in the second patient who is ten 
years older than the first one. 

The marked hyperplasia of the Leydig cells 
in Case m is another finding not previously 
described in association with germinal aplasia. 
Its presence in the second case in contrast to the 
sparsity of Leydig cells in the first patient may 
be related to the more extensive degree of 
tubular fibrosis in the former. Hyperplasia of the 
Leydig cells is not uncommon in the presence of 
widespread tubular disease regardless of etiol- 
ogy.'* Its occurrence in the form of masses large 
enough to simulate microscopic adenomas has 
also been noted in the Klinefelter syndrome.’:*” 
Of considerable interest is the fact that almost 
identical degrees of androgen deficiency can 
exist in two subjects whose Leydig cells pre- 
sent such a marked disparity in number and 
conformation. 

The presence of associated congenital somatic 
anomalies and the familial disposition in our 
two cases support the previously advanced con- 
cept!¢.!7.30.31 that germinal aplasia is of con- 

Laurence-Moon-Biedl Syndrome. A varied as- 
sortment of findings in various combinations 
comprises the syndrome which was first de- 
scribed in part in 1866 by Laurence and 
Moon*® and later extended by Biedl.** The 
outstanding characteristics include hypogonad- 
ism, obesity, retinitis pigmentosa, polydactyly 
or syndactyly and mental deficiency. A number 
of other congenital anomalies occasionally found 
in patients with this syndrome have been enu- 
merated by Warkany*® and Sorsby*! and their 
respective associates. These are dwarfism, deaf 
mutism, congenital heart disease, muscle weak- 
ness, nystagmus and several skeletal defects such 
as oxycephaly, brachycephaly, kyphoscoliosis, 
genu valgum, coxa vara and pes planus. Not all 
patients possess all five of the cardinal signs 
mentioned above. Many subjects exhibit an 
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‘incomplete form.” In fact Warkany and his 
collaborators, ‘° who reviewed 102 patients cited 
in the literature as instances of the Laurence- 
Moon-Bied! syndrome, found only about one- 
fourth with the classical combination of findings. 
These workers conclude that the condition 
represents a rare combination of heredofamilial 
symptoms rather than a specific disease entity. 
_ It occurs in both sexes and may be encountered 
in several members of a kinship or sibship. 

The cause of the Laurence-Moon-Biedl 
syndrome is unknown although its congenital 
and familial features are obvious. In a critical 
review, Kallmann and his associates?® advance 
the concept that the syndrome is the result of a 
mutation involving at least three genetic factors. 

The occurrence of hypogonadism is the out- 
standing endocrine disturbance in this syndrome 
and the focal point of our interest in this discus- 
sion. It has generally been assumed to be 
secondary to an adenohypophyseal gonadotropic 
deficiency. Roth‘? was the first to prove this by 
urinary gonadotropin assays. More recently 
Francke** emphasized the presence of normal 
gonadotropic function in many patients with 
this syndrome. He also suggested the possibility 
that in some instances hypogonadism may be a 


consequence of intrinsic involvement of the . 


gonads and not secondary to adenohypophyseal 
failure. The case of a forty-five year old man 
was described whose testes at necropsy showed 
lesions which were indistinguishable from those 
characterizing the Klinefelter syndrome.* The 
testicular histopathology was distinctly different 
from that described by Roth‘? who was the first 
to report testicular biopsy studies in this syn- 
drome. Particularly significant was the com- 
plete absence of Leydig cells in Roth’s Cases. 
The general picture in his patients was consistent 
with the effects of long-standing defective 
gonadotropic stimulation. Urinary gonado- 
tropins were not assayed in Francke’s patient 
but there is every reason to expect that they 
would have been elevated since this is customary 
in the Klinefelter syndrome. This case is of key 
importance for two reasons. First, it demon- 
strates the lack of specificity of the testicular 
lesions in the Klinefelter syndrome or “‘puberal 
seminiferous tubule failure.’’** Second, it points 
to the fact that the gonads may be directly and 
simultaneously involved along with other somatic 
structures in syndromes or diseases characterized 
by multiple congenital defects. It is for this 
reason that certain men with the Laurence- 
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Moon-Bied! syndrome may exhibit primary con- 
genital hypogonadism. Since Francke’s case is 
the only one in which primary testicular involve- 
ment has been described, more extended study 
is required in order to know whether other types 
of congenital primary testicular lesions may be 
found in patients with this syndrome. For the 
present it can be stated that the lesions of 
germinal aplasia, as demonstrated in our two 
patients, have not been reported. 

Dystrophia Myotonica. Also known as myo- 
tonia atrophica or dystrophia, this is a heredo- 
degenerative disease beginning between the 
ages of twenty and thirty years in members of 
both sexes. It is believed that the genetic defect 
is transmitted as a single dominant factor 
modified by “progressive inheritance.”*® The 
degenerative changes are widespread, some 
being constant and characteristic while others 
are not invariably present. Among the most 
frequent manifestations are myotonia, muscular 
atrophy, cataracts and endocrine disturbances. 
The clinical features of this condition have been 
critically reviewed by Waring and his col- 
laborators*® who point out that the disease is 
more common than is generally realized and 
that it frequently escapes recognition. The 
myotonia is characterized by a persistence of 
muscle contraction which results in inability 
to relax promptly. The atrophy typically in- 
volves the facial, temporal, masseter and 
sternocleidomastoid muscles resulting in a 
“*hatchet face” and a round “polelike’” neck.*® 
Muscular atrophy often also involves the fore- 
arms and lower extremities. In addition to 
atrophy of muscles there are other dystrophic 
signs emphasized by Curschmann‘’ who intro- 
duced the name dystrophia myotonica. Cataract 
formation is one of the earliest and most constant 
features and this finding alone in a patient with 
a family history of dystrophia myotonica is 
sufficient to establish the diagnosis *® Endocrine 
manifestations are referable primarily to the 
gonadal and thyroid glands. In men there is apt 
to be testicular atrophy, impotence and in- 
fertility. Women frequently exhibit menstrual 
irregularities and infertility. The secondary 
sexual characteristics are usually not impaired 
although one woman with marked evidence of 
estrogen deficiency has been described.** The 
basal metabolic rate is usually low although the 
existence of actual hypothyroidism is question- 
able in view of the normal blood cholesterol 
levels which are usually found.** The thyroid 
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gland is often enlarged and firm according to 
Waring et al.** Baldness, mental changes, *® 
abnormalities of the cardiovascular system* and 
premature senility round out the group of 
manifestations which are inconstantly present 
in this disease. 

Recently Nadler and his associates** stressed 
the endocrine features in their report of two 
brothers and an _ unrelated female. “These 
workers question the plausibility of a primary 
adenohypophyseal deficiency in view of their 
findings at autopsy examination in their first 
patient. The two male subjects described by 
these observers are relevant to the subject of 
primary congenital hypogonadism. These were 
brothers, aged fifty-six and forty-eight years. 
The first apparently had a normal sex life but 
his wife had not become gravid despite the lack 
of use of contraceptives. He exhibited progeria, 
gynecomastia and small testes in addition to the 
classical features of dystrophia myotonica. The 
urinary gonadotropins were elevated and the 
17-ketosteroids were low. At necropsy the 
testes showed advanced atrophy and hyaliniza- 
tion of the seminiferous tubules with complete 
aspermatogenesis. The Leydig cells were promi- 
nent in some areas and poorly developed in 
others. The enlarged breasts showed prolifera- 
tion of the ductal epithelium. The second 
brother also had normal erections and ejacula- 
tions, progeria, gynecomastia and small testes. 
Body hair was scant. Urinary 17-ketosteroid 
excretion was diminished but the gonado- 
tropins were not increased. Testicular biopsy 
showed complete hyalinization of the tubules. 
No germinal or Sertoli cells were evident. The 
Leydig cells were apparently normal. 

The authors regarded these two cases as in- 
stances of the Klinefelter syndrome occurring 
in patients with dystrophia myotonica. Although 
it is conceded that the Klinefelter syndrome and 
its testicular lesions may be the result of more 
than one etiologic factor, exception is taken to 
the authors’ viewpoint on two grounds. First, 
the absence of an increased urinary gonado- 
tropin titer in the second case is inconsistent with 
the Klinefelter syndrome. Second, the appar- 
ently complete absence of spermatogenic cells 
in the seminiferous tubules does not conform to 
the characteristic histopathology ordinarily 
encountered in the Klinefelter syndrome. As 
previously indicated, it should be possible to 
identify some spermatogenic elements, even in 
the presence of advanced tubular fibrosis. It is 
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conceivable, however, that these two cases may 
represent the end result of progressive tubular 
sclerosis. Regardless of specific nosologic con- 
siderations, the testicular lesions in these two 
brothers are most probably of congenital origin. 
They differ from those of our two patients in 
that they show no evidence of germinal aplasia. 
It is unfortunate that insufficient data have 
been reported in the literature regarding the 
testicular lesions in dystrophia myotonica. The 
testicular biopsy in Case 140 described by 
Howard and his co-workers** showed lesions 
apparently identical with those of the second 
case of Nadler et al.** Here, again, there was 
complete tubular sclerosis, normal Leydig cells 
and no interstitial fibrosis. In addition, the 
urinary 17-ketosteroids were low. However, the 
urinary gonadotropins were not increased, an 
observation attributed by the authors to the 
severe debilitation in this sixty-three year old 
man. To support this contention they quote a 
communication from Klinefelter who observed 
an elevated urinary excretion of gonadotropins 
in a patient with dystrophic myotonica. These 
same authors also quote Benda and Bixby*® who 
described similar testicular lesions in two patients 
with this disease. Incidentally, urinary gonado- 
tropins were determined in one of these cases 
and found to be increased. It is reasonable to 
conclude that in view of the widespread nature 
of the degenerative defects the gonads may also 
be involved in this congenital disorder. It is 
noteworthy, however, that testicular involve- 
ment in these cases apparently does not result 
in androgen deficiency. That this Coes not 
necessarily apply to females with this disease is 
indicated by the presence of evidence of marked 
prepuberal estrogen deficiency and increased 
urinary gonadotropins in a forty-six year old 
Negress described as Case 3 by Nadler et al.** 
The Male Counterpart of Turner’s Syndrome. A 
certain symptom-complex occurring in women 
has an important bearing on the subject of con- 
genital testicular deficiency. This is Turner’s 
syndrome, so named by Schneider and McCul- 
lagh*' after Turner.* This worker described a 
group of six hypogonadal young women with 
shortness of stature, absence of breast develop- 
ment, undeveloped genitalia, sparse axillary 
and pubic hair and associated congenital 
anomalies. On purely clinical grounds and in 
the absence of facilities for urinary gonadotropin 
assays, these patients were originally regarded 
as instances of pituitary dwarfism. With the 
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advent of satisfactory methods for assaying 
urinary pituitary gonadotropins, additional 
groups of patients presenting the same general 
clinical features were soon reported almost 
simultaneously from two other laboratories. 
These studies disclosed increased urinary excre- 
tion titers indicating quite conclusively that the 
gonadal insufficiency in these subjects is a result 
of primary ovarian disease and not secondary 
to defective adenophypophyseal ganadotropic 
stimulation. Further data obtained from surgical 
exploration in similar patients revealed the 
gonadal lesion to be due to ovarian agenesis!? or 
to rudimentary ovaries.'* However, ovarian in- 
sufficiency does not account for the entire 
clinical picture and it is now recognized that the 
ovarian anomaly is only one of several con- 
genital defects which exist simultaneously. 
Associated congenital anomalies are numerous 
and have recently been described and reviewed 
by Turner.®? They are of such frequent occur- 
rence that this syndrome should not be diag- 
nosed clinically in the absence of at least one 
demonstrable congenital defect. Webbing of the 
neck, caused by a symmetrical wing-like fold 
of skin extending from the base of the skull to 
the supraclavicular region, and cubitus valgus 
are the most frequently encountered abnormali- 
ties. In addition, the list of anomalies includes 
coarctation of the aorta, congenital heart disease, 
a ‘“‘shield-like” configuration of the thorax, 
varied disorders of the eyes and extraocular 
structures and numerous developmental osseous 
defects. In his review of the literature Turner®? 
also found a relatively high incidence of mental 
deficiency (10 per cent). In some cases the skin 
has been described as showing precocious 
senility and acrocyanosis. The shortness of 
stature is not as marked as it is in true dwarfism, 
the height of these patients being more than 
4 feet and averaging about 53 inches.*? This 
growth defect is most probably not due to 
hormonal insufficiency, especially since it is not 
influenced by endocrine treatment. It is to be 
regarded as a consequence of a _ basically 
defective soma which may involve several 
different tissues or organs of the body. In other 
words, the failure to grow in height is but another 
of the congenital anomalies encountered in this 
group of patients. The Turner syndrome there- 
fore probably represents a disorder of unknown 
etiology characterized by multiple congenital 
defects involving the soma as well as the ovaries. 
Interestingly enough, a familial trend has not 
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yet been reported in subjects with this symptom- 
complex. | 

It would be strange, indeed, if males did not 
also fall heir to similar disorders. There is every 
reason to believe that analogous developmental 
defects may occur in both sexes. In this event 
certain syndromes might be encountered in 
men in whom various grades of congenital 
testicular deficiency would be associated with 
one or more extragonadal congenital abnormali- 


ties. The latter might involve other endocrine 


glands as well as general body structures. The 
concept of congenital testicular defects occurring 
as part of syndromes or diseases characterized 
by multiple widespread congenital anomalies 
was elucidated in the discussions of the Laurence- 
Moon-Biedl syndrome and dystrophia myo- 
tonica. In addition to these well recognized 
clinical disorders there are others which have 
not as yet been specifically classified but whose 
clinical features indicate that they belong to 
this general category. 

With the clinical picture of Turner’s syndrome 
in mind a few investigators have described cases 
of hypogonadism which they regard as the male 
counterpart of this symptom-complex. About 
eight such cases have been reported. Four®:5#—55 
of these, each showing testicular hypoplasia and 
webbing of the neck, have been reviewed and 
summarized elsewhere’ Two additional cases 
(Case 1 and 2) presented by Ryan and McCul- 
lagh? as instances of congenital male hypo- 
gonadism may also be included in this category. 
Another relevant case was recently described in 
the Portugese literature.®** Finally, Case 1 of the 
present report has been presented elsewhere’ as 
an example of this group. Not all of these pa- 
tients present the complete picture of Turner’s 
syndrome in the male. Some lack an elevation 
of the urinary gonadotropin titer®-*5*.5 while 
in others** no hormonal assays were performed. 
Few of the subjects were truly short in stature 
and one showed eunuchoid tallness.* A single 
case** lacked evidence of androgen deficiency, 
gonadal involvement being confined to testicular 
hypoplasia with azodspermia. Two of the 
cases®5.56 were youths aged ten and fourteen 
years in whom a diagnosis of hypogonadism is 
generally difficult to establish. However, all of 
these patients have in common the association 
of testicular deficiency and congenital anomalies 
elsewhere in the body, suggesting that the 
former is also congenital in origin. 
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As already indicated, the younger of the two 
brothers described in this report has been pre- 
sented previously’ as an instance of primary 
congenital testicular disease occurring in asso- 
ciation with extragonadal congenital defects. 
The combination of moderate androgen defi- 
ciency, small testes, germinal aplasia, cubitus 
valgus, multiple congenital osseous anomalies, 
mental deficiency and increased urinary gon- 
adotropins qualifies this patient as an example 
of Turner’s syndrome in the male. His brother 
satisfies the same requirements. It is to be 
emphasized that this syndrome is neither a 
specific disease nor is it a specific clinical entity. 
It merely draws attention to the fact that hypo- 
gonadism in the male or female may be of 
congenital origin and that its existence may be 
suspected in the presence of associated develop- 
mental defects elsewhere in the body. Because 
of the large numbers of potentiai sites of in- 
volvement, such congenital disorders can be 
expected to result in a wide variety of physical 
and endocrine signs presenting themselves as 
several different clinical types. 

Secondary Congenital Male Hypogonadism. This 
condition occurs as a result of congenital factors 
which interfere with the normal gonadotropic 
function of the adenohypophysis. These dis- 
orders may involve the adenohypophysis, the 
hypothalamus or the pathways between the 
two. The clinical subdivisions of this group 
and the testicular histopathology are on less 
secure ground than is the case with the primary 
variety. The congenital nature of the condition 
may be suspected only because its etiology is 
unknown. This could explain some cases of 
“idiopathic 
also known as “hypogonadotrophic eunuchoid- 
ism.’’** The occurrence of hypogonadism in 
brothers has also been referred to in the litera- 
ture as having a congenital origin. Hurxthal* 
described three brothers aged twenty-two, 
twenty-five and twenty-seven years who showed 
a true eunuchoidal state with delayed bone age. 
In the last patient urinary gonadotropins were 
estimated and found lacking. The author re- 
garded these three cases as the result of selective 
underfunction of the gonadotropic activity of 
the adenohypophysis. A fourth brother was 
normal. Ryan and McCullagh? also recorded 
notes on three brothers aged five, fifteen and 
eighteen years with short stature, evidence of 
hypothyroidism and varying degrees of hypo- 
gonadism. Although no significant alterations 
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in the urinary gonadotropins were noted in the 
two cases tested, the authors believe an adeno- 
hypophyseal deficiency to be the cause of the 
other endocrine manifestations. According to 
these workers the hypogonadism is congenital 
in origin. 

The classical example of secondary congenital 
hypogonadism occurs in the Laurence-Moon- 
Bied| syndrome. This condition was described 
in a preceding section where it was pointed out 
that there are variations in the type of gonadal 
involvement. The latter is probably not always 
secondary to defective pituitary stimulation but 
may also occur as a result of direct involvement 
of the testes by the congenital disorder itself. 

By definition, a subject satisfies the minimum 
requirements for inclusion in the category of 
secondary congenital testicular deficiency if he 
shows absent or low urinary gonadotropins 
and an immature type of testicular histology. 
An association with extragonadal congenital 
anomalies and the demonstration of a familial 
trend confirm the diagnosis. 


FAMILIAL MALE HYPOGONADISM 

Familial hypogonadism refers simply to the 
occurrence of gonadal insufficiency in more than 
one member of a family. There is no inherent 
implication of underlying congenital or heredi- 
tary factors although these are probably present 
in the majority of instances. This topic has been 
the subject of sporadic reports in the literature 
but its incidence is widely underestimated. 
Until 1944 reliable statistical data were meager. 
In that year Kallmann, Schoenfeld and Bar- 
rera*® published a comprehensive and critical 
review of the literature. At the same time these 
workers reported the results of their observations 
in the largest pool of eunuchoidal subjects yet 
recorded. A group of forty-eight true eunuchoidal 
persons were studied from the point of view of 
sex and familial incidence. The group included 
thirty-six males and twelve females from thirty 
and twelve families, respectively. In the case of 
the male eunuchoids, nine subjects were dis- 
tributed among three families all of Russian 
origin. A familial incidence of hypogonadism 
was therefore established in three of forty-two 
families. The total number of traceable eu- 
nuchoids in these three families consisted of 
eleven males and one female. Of interest is the 
fact that the sex ratio of non-eunuchoid blood 
relatives was thirty-one males to twenty-seven 
females. 
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It is unfortunate that the painstaking studies 
of these observers were not supplemented by 
hormonal assays and testicular biopsy examina- 
tions. These procedures would have contributed 
significantly to a better understanding of the 
etiologic factors involved. Nevertheless, these 
workers made important contributions to the 
fields of endocrinology and medical genetics. 
They called attention for the first time to the 
association of familial eunuchoidism with color 
blindness, anosmia, synkinesia (associated un- 
intentional movements) and mental deficiency. 
Because of its persistency in each of the three 
families with multiple cases of eunuchoidism, 
the above association is regarded by the authors 
as a causal rather than a coincidental relation- 
ship. Color blindness and mental deficiency 
occurred in both eunuchoid and non-eunuchoid 
members of affected families but mental defi- 
ciency did not occur without color blindness. 
Anosmia and synkinesia were observed only in 
the presence of eunuchoidism while the latter 
occurred without either anomaly. 

The authors review numerous genetic mecha- 
nisms which have been proposed to explain 
familial and other types of hypogonadism. They 
point out that current thinking attributes to 
hereditary transmission only the predisposition to 
sex determination. The final sex character is 
thought to be the result of a balance between 
male and female determinants located in the sex 
chromosomes as well as in the ordinary chromo- 
somes, or autosomes. Balance .of the sex- 
controlling genes of the autosomes by those of 
a single X-chromosome produces a male while 
balance by two X-chromosomes results in a 
female. Disturbance of this embryonic balance 
is thought to cause sex reversal with the forma- 
tion of “‘intersexes.’’ Kallmann and his co- 
workers conclude that the genetic basis for the 
association of gonadal and other developmental 
defects in the eunuchoid families studied by 
them is a chromosomal aberration involving 
breakage and partial translocation of the X- 
chromosome. This would result in the formation 
of gametes with deficient or unbalanced X- 
chromosome material. As a consequence, an 
imbalance between the sex-controlling genes in 
the sex chromosomes and those of the autosomes 
would be produced. Accordingly, male or female 
determinants fail to establish clear dominance 
and the resulting offspring is an intersex, repre- 
senting the effects of partial sex reversal or in- 
complete sex determination. Under these cir- 
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cumstances, a male eunuchoid would signify a 
feminized male or even a genetic female who 
had been incompletely transformed into a male. 
Although this theory is attractive and based 
upon well known phenomena of sex reversal 
and intersexuality in lower animals, there is no 
convincing evidence that it applies to the human 
species. 

Because of the association of hypogonadism 
with mental deficiency in the two brothers 
described in the present report, it was of interest 
to learn whether they conformed to the syn- 
drome described by Kallmann and his col- 
leagues. That this is not so is evident from the 
fact that color blindness and anosmia were 
absent. Efforts to elicit synkinetic phenomena 
in these two patients were made by Dr. Hans 
Strauss employing the electroencephalographic 
apparatus as an electromyograph. Forcible and 
passive flexion of extremity muscle groups 
occasionally induced muscle actions currents in 
other limbs but this is regarded as insignificant 
since these same findings were also obtained in 
a normal male control. It is therefore not possi- 
ble to state that true synkinesia was present in 
these patients. It must be concluded that the 
syndrome presented by our two patients differs 
from that described by Kallmann and _ his 
co-workers. 

Since the report of Kallmann and his associ- 
ates”® several case reports having a bearing on 
the subject of familial male hypogonadism have 
appeared. In most of these instances it is possible 
to decide whether the testicular deficiency is 
primary or secondary. 

The largest single group of men with familial 
hypogonadism was reported by Reifenstein.*** 
Nine of ten male members of two generations 
of a family of Syrians manifested the Klinefelter- 
Reifenstein-Albright syndrome.* Hypospadias 
was present in some and seven of the nine 
patients had gynecomastia. Testicular biopsy 
examinations showed lesions conforming to 
those found in the Klinefelter-Reifenstein- 
Albright syndrome. Incidentally, none of these 
subjects or other members of the family who 
were examined was mentally retarded.® Reifen- 
stein found evidence for hereditary transmission 
of this condition by females and emphasizes the 
importance of constitutional factors. He believes 
that some of the manifestations may be due to 
**precocious”’ failure of the seminiferous tubules. 
However, one cannot escape the conclusion that 
Leydig cell failure plays a prominent role in the 
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production of this syndrome. The question as to 
whether or not the testicular lesions represent a 
congenital defect cannot be decided definitely 
for the present. The natural course and histo- 
pathology of this primary disorder of the testes 
suggests that it is not truly congenital in origin. 
It appears that all of the normal testicular ele- 
ments are present at some time but that for 
unknown reasons some of them lack normal 
viability, thus resulting in the eventual produc- 
tion of signs of failure. 

Other reports of the occurrence of primary 
hypogonadism in familial testicular deficiency 
have already been discussed. Ryan and McCul- 
lagh? and McCullagh® presented two brothers, 
one with only one small testis in the scrotum, 
the other with two small testes. The authors 
regard these as instances of congenital hypo- 
gonadism. Simpson®' also reported two typically 
eunuchoid brothers, both with undescended 
testes. Although hormonal assays and testicular 
biopsies were not performed the evidence favors 
the impression of a primary defect in the testes, 
possibly congenital in origin. The familial oc- 
currence of primary testicular involvement in 
dystrophia myotonica was referred to in the 
discussion of this disease. Nadler and his co- 
workers** presented two brothers, the data 
suggesting congenital involvement of the testes. 
Evidence has also been cited pointing to the 
occasional occurrence of primary testicular in- 
volvement in another congenital disorder with 
a strong familial trend, the Laurence-Moon- 
Bied! syndrome. ** 

The occurrence of secondary hypogonadism 
in four brothers with the Laurence-Moon- 
Bied! syndrome was demonstrated by Roth.‘ 
It is probable that when testicular deficiency 
occurs in this disorder it is usually a result of 
defective stimulation by the adenohypophysis. 
Three brothers with true eunuchoidism were 
reported by Hurxthal®* who regards these as 
instances of selective underfunction of the 
gonadotropic activity of the pituitary since there 
was no evidence of involvement of other endo- 
crine glands. Three more brothers (Cases 6, 7 
and 8) with hypogonadism (and varying 
degrees of hypothyroidism) were described by 
Ryan and McCullagh.? The authors ascribe 
the condition to an adenophypophyseal defi- 
ciency, presumably of congenital and hereditary 
origin. 

For the sake of completeness, the familial 
occurrence of congenital defects in the genital 
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system should be mentioned. The literature 
applying to pseudohermaphroditism has been 
discussed by Kallmann”® and Bentinck® and 
their respective associates. Bilateral cryptorchid- 
ism in three brothers has been described by 
Brimblecombe®* and in identical twins by 
Glass.** | 

Because of difficulties inherent in the study 
of relatives of hypogonadal subjects and in the 
collection of genealogic data, it is likely that 
familial hypogonadism occurs more frequently 
than is generally recognized. As a corollary, it is 
also probable that the familial character of 
certain instances of hypogonadism will be over- 
looked unless the possibility is borne in mind. 
For this reason evaluation of any given patient 
with hypogonadism of obscure etiology is in- 
complete without examination of other members 
of the family. It was this case-finding procedure 
that led to the discovery of the second case of 
hypogonadism in the family herein reported. 


HYPOGONADISM AND MENTAL DEFICIENCY 


Evidence supporting the familial and heredi- 
tary basis for the mental deficiency in the two 
brothers presented in this report has already 
been cited. Despite the schizophrenic manifesta- 
tions in both patients which theoretically 
could have accounted for all or part of the 
mental backwardness, it is concluded that the 
latter was the forerunner in these subjects. 
This is all the more likely in view of the fact that 
feeblemindedness (exclusive of idiocy) is pre- 
dominantly hereditary and familial. The 
presence of diabetes mellitus and congenital 
anomalies in the gonads and osseous system 
points to the existence of multiple genetic 
defects. 

The association of testicular deficiency and 
mental retardation is also encountered in certain 
other congenital disorders possessing a familial 
trend. These are the Laurence-Moon-Bied! 
syndrome and dystrophia myotonica. The 
mental defect in the latter disease has been 
reported as infrequent by some workers* and 
as characteristic by others. *® 

Lending emphasis to the association of mental 
deficiency and familial eunuchoidism is the 
syndrome described by Kallmann et al.” The 
combination of mental retardation with con- 
genital gonadal disease, such as occurs in 
Turner’s syndrome, has been referred to previ- 
ously. The occurrence of congenital anorchism 
in feeble-minded twins has been described by 
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Koopman.”* From these scattered clinical ob- 
servations it is evident that the association of 
hypogonadism with mental deficiency requires 
the presence of congenital or familial factors or 
both. Of interest in this connection is the 
demonstration of an unantjcipated degree of 
subnormal spermatogenesis by Heller et al.% 
in the testicular biopsies of forty-six healthy 
adults residing in an institution for the mentally 
deficient. These men showed no evidence of 
androgen deficiency.® From the assembled data 
it is impossible to decide whether the impaired 
testicular function is related to the mental 
status or whether it merely reflects the effects 
of existence in an institution. In the light of 
known facts concerning associated mental 
defect and hypogonadism the absence of evi- 
dence of androgen deficiency in these men favors 
a coincidental rather than a causal relationship 
between the mental and gonadal defects. 


SUMMARY 


Two case reports are presented of brothers 
who exhibit a previously undescribed syndrome 
characterized by a moderate degree of androgen 
deficiency, small testes, aspermatogenesis, gyn- 
ecomastia and increased urinary gonadotropins. 
Although the clinical features superficially re- 
semble those of the Klinefelter syndrome, the 
testicular lesions are distinctly different. They 
are characteristic of germinal aplasia, a con- 
genital disorder of the seminiferous tubules in 
which spermatogenic cells have never appeared. 
In addition, mental deficiency, multiple con- 
genital osseous anomalies and diabetes mellitus 
are present. The entire symptom-complex 
strongly suggests the presence of a disorder 
characterized by multiple genetic defects in- 
volving the gonads as well as the soma. 
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HE hemophiliac is entitled to more than 
what medicine has so far offered him. 
His disease unfortunately is one for which 


no specific cure is known nor likely to be found. 


Such a condition is apt to be treated either with 
indifferent empiricism or enthusiastically with 
various types of novel, unfounded and often 
irrational measures and agents that are evolved 
from fanciful but uncritical speculations. As is 
to be expected, little benefit usually accrues from 
such a haphazard approach, and often the 
therapy is fraught with danger. 

The ideal approach to the management of any 
disease is first to consider the basic physiologic 
abnormality and then to utilize that information 
for the diagnosis and treatment. In applying 
this dictum to hemophilia it becomes necessary 


to present a rather comprehensive discussion | 


of the coagulation mechanism. Fortunately, 
sufficient progress has recently been made in 
this field to permit formulating a relatively 
simple and practical scheme which not only 
correlates the coagulation of the blood with 
hemostasis but also makes it possible to explain 
the basic defects of the common hemorrhagic 
diseases including hemophilia. 


COAGULATION MECHANISM AND HEMOSTASIS 


For blood to clot, thrombin is necessary. For 
hemostasis to be effective, the production of a 
relatively large amount of thrombin is required. 
For the formation of this clotting agent at least 
five recognized primary substances are needed. 
They are: a platelet factor, thromboplastinogen, 
labile factor, calcium and prothrombin. These 
five factors co-exist in the blood but do not inter- 
act because thromboplastinogen is in an un- 
reactive state. It will not even react with a 


potent extract of platelets.‘ Only after it has | 


been acted upon by thrombin, does it react 
* From the Department of 


with the platelet factor to form thromboplastin. 
One may postulate that the following series of 
reactions occur: 


thrombin 
1. Thromboplastinogen — thromboplas- 
tinogen A (activated) 
2. Thromboplastinogen A + platelet factor 
= thromboplastin 
3. Thromboplastin + labile factor + calcium 
+ prothrombin = thrombin 


4. Fibrinogen — fibrin 
5. Fibrin + thrombin = fibrin - 


thrombin 


(adsorption) 


It is to be noted that thrombin not only con- 
verts fibrinogen to fibrin but participates in a 
chain reaction in which it activates thrombo- 
plastinogen. If it were not for some mechanism 
to remove thrombin promptly, the clotting 
mechanism would, when once set into action, 
continue until all the blood of the body would 
be clotted. The agent responsible for removing 
thrombin and therefore for controlling the 
clotting reaction is fibrin which, because of its 
reticulated structure in the clot, offers an 
enormous surface and therefore acts with 
facility. It is to be emphasized that it is not the 
capacity of fibrin to remove thrombin but its 
ability to inactivate small quantities expediti- 
ously that makes fibrin the preéminent if not 
perhaps the only normal physiologic inhibitor 
in the clotting mechanism. 

It is becoming increasingly evident that the 
initial clot alone, even when formed within the 
normal period of time, is not sufficient for 
effective hemostasis. As a matter of fact, only a 
minute amount of thrombin is required to clot 
blood. The physiologically effective clot must 
be more than a static mechanical plug; it must 
function as a reaction medium in which a slow 
but continuous evolution of thrombin occurs 
and a diffusible vasoconstrictor principle is 
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elaborated from disintegrating platelets. If any 
one of the primary five clotting factors is lacking, 
hemostasis becomes defective because the small 
quantity of thrombin formed is promptly 
removed by adsorption to fibrin and the clot 
becomes static and physiologically inert. 

In hemophilia a congenital lack of thrombo- 
plastinogen occurs. The evidence for this con- 
clusion is deduced as follows: When blood of a 
severe hemophiliac clots in glass the serum ob- 
tained has a prothrombin time of 8 seconds (as 
determined by the writer’s method’); whereas 
the plasma has a prothrombin time of 12 
seconds. This decrease in prothrombin time 
indicates that an actual increase in prothrombin 
occurs during the clotting of hemophilic blood. 
From a series of studies by the writer and his 
associates*—® evidence has been obtained which 
strongly supports the concept that the pro- 
thrombin in human blood exists partly in an 
active form (which is determined by the pro- 
thrombin time) and partly in an inactive state, 
prothrombinogen, which has no influence on the 
prothrombin time. During clotting in glass the 
prothrombinogen becomes activated, thus caus- 
ing a marked increase in the free prothrombin 
and therefore a decrease in the prothrombin 
time of serum, provided the prothrombin re- 
mains unutilized. If thromboplastin (tissue 
extract) is added to hemophilic blood, the 
resulting serum has a prolonged prothrombin 
time, thus indicating that most prothrombin 
becomes consumed. Obviously, the hemophilic 
defect can be corrected by adding thrombo- 
plastin. If a potent extract of platelets is added 
to hemophilic blood, no increase in prothrombin 
consumption occurs, therefore platelets do not 
supply thromboplastin.! 

__ When normal blood is centrifuged at high 

speed to remove the platelets the platelet-poor 
plasma, on clotting in glass, yields a serum 
which is the same as that obtained from severe 
hemophilic blood. Obviously, prothrombin 
consumption becomes very poor in normal but 
platelet-poor plasma. By adding either thrombo- 
plastin or platelet extract the consumption of 
prothrombin is made normal. Since platelet 
extract does not contain thromboplastin, it is 
logical to conclude that the platelet factor reacts 
with a constituent in plasma to form thrombo- 
plastin which, for convenience, has _ been 
designated thromboplastinogen. The failure of 
platelet extract to restore normal consumption 
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in hemophiliac blood is best explained by the 
lack of this plasma factor. 

Just as a plasma prothrombin time of 12 sec- 
onds may be interpreted to mean that the con- 
centration of free prothrombin is normal, so a 
serum prothrombin time“of 8 seconds can be 
assumed to mean that almost no prothrombin 
becomes consumed during coagulation. The 
closer the serum prothrombin time of a hemo- 
philiac approaches 8 seconds, the more severe 
his disease. Invariably, a hemophiliac with a 
serum prothrombin time of 8 to 10 seconds is a 
severe bleeder whereas one with 12 to 14 seconds 
generally belongs in the mild bleeding class. 
Significantly, the prothrombin consumption 
time of a hemophiliac remains strikingly con- 
stant apparently throughout life. It is to be 
emphasized, however, that should he develop 
hypoprothrombinemia, he may show a false 
improvement in his prothrombin consumption. 
The deficiency of thromboplastinogen in hemo- 
philic blood adequately explains the coagula- 
tion defect. When the deficiency is marked, the 
clotting time is greatly prolonged. In mild 
hemophilia enough thrombin may form to cause 
a normal clotting time but not enough to pro- 
duce adequate hemostasis. The apparent sta- 
bility of platelets also is due to lack of thrombin. °® 
Curiously, while the hemophiliac lacks thrombo- 
plastinogen in his blood his tissues are rich in 
thromboplastin. It hardly appears probable 
therefore that the ability to synthesize this 
component is lacking. Why its concentration in 
the blood is depressed remains an interesting 
but unanswered question. Equally mysterious 
is the reason why the defect is confined to the 
blood of the male. 


DIAGNOSIS 


While hemophilia is generally recognized 
easily, especially when severe, the diagnosis may, 
in certain instances, offer great difficulties. 
Because of its serious import the establishment 
of an unequivocal diagnosis is imperative. Only 
by a judicious correlation of the history, the 
clinical findings and specific laboratory studies 
does it become possible to make the diagnosis 
with certainty. 

History. By recognizing the various diffi- 
culties that are commonly encountered by a 
patient with hemophilia, one may be guided in 
eliciting a comprehensive and helpful history. 
One of the most common and naturally the 
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first sign of a hemorrhagic tendency is abnormal 
bleeding following circumcision. Next in order 
is multiple bruises when the baby begins to 
crawl. Hematomas following even mild con- 
tussions are common. Bleeding into joints, 
especially the ankles and knees, is rarely en- 
countered until after the child begins to walk. 
External bleeding is not common except for 
injuries of the mouth such as cutting of the 
frenum or lips and biting the tongue. Spon- 
taneous epistaxis is uncommon but in a few 
cases this is the most troublesome form of bleed- 
ing. Difficulty to stop bleeding after the extrac- 
tion of a tooth may in some instances serve as 
the only clue to the existence of the disease. Un- 
controlled hemorrhage after tonsillectomy may 
be due to hemophilia. Every unexplained, 
persistent postoperative bleeding, especially if 
it requires repeated transfusions, should be 
critically investigated to rule out hemophilia. 
Hematuria is not uncommon in severe hemo- 
philiacs. Characteristically, it is often accom- 
panied by excruciating pain due to the passing 
of small clots through the ureter. Melena rarely 
occurs but bleeding from a gastric ulcer may 
be a serious problem. 

The history of bleeding in the family is highly 
important in establishing the diagnosis of hemo- 
philia. One must remember that a hemophiliac 
cannot transmit the disease to his sons, but that 
all of his daughters are carriers or conductors. 
Theoretically, one-half of the sons of a carrier 
are bleeders and one-half of the daughters are 
carriers. It is obvious that the disease may be 
carried occultly through several generations 
and therefore one cannot exclude the diagnosis 
of hemophilia because inheritance cannot be 
established. In fact, in about 50 per cent of the 
Cases it is not possible to trace the origin of the 
disease. Some patients are reluctant to admit 
that the disease occurs in their family. 

Physical Findings. Often the diagnosis of 
hemophilia in an infant can be made tentatively 
by the finding of multiple bruises. These spots 
often have a hard center since they are essentially 
small hematomas. Nearly all moderately severe 
hemophiliacs have black and blue spots almost 
continuously. Ankylosis of joints generally is 
found only in moderately severe bleeders but 
occasionally a_ stiff joint may occur in a rela- 
tively mild case. It is to be remembered that 
some hemophiliacs are anxious to get into 
military service. Only by careful physical ex- 
amination can this condition be detected. Any 
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unexplained ankylosis or multiple bruises should 
make the examiner suspicious and request 
laboratory studies. 

Laboratory. The clotting time is prolonged 
in most cases of hemophilia but is normal when 
the disease is very mild. A normal clotting time 
carefully performed does not exclude the diag- 
nosis of hemophilia.’:* Clotting times done on 
capillary blood are worthless and even the Lee- 
White test is unreliable if trouble is encountered 
in making the venipuncture. 

The prothrombin consumption may be con- 
sidered to be one of the first concrete steps for 
putting the diagnosis of hemophilia on a solid 
foundation. In this procedure blood must be 
clotted under rigidly standardized conditions. 
The aim is to bring a series of complicated reac- 
tions to completion. In human blood this in- 
cludes conversion of all the prothrombinogen 
to free prothrombin. The timing of centrifuga- 
tion is especially important since this initiates 
the chain reaction. The directions for performing 
the procedure are the result of many years of 
meticulous study and testing. The modifications 
which already have appeared and which will 
indubitably continue to be offered for the pur- 
pose of simplification are apt to discredit the 
test unjustifiably. ‘The prothrombin consumption 
time finds its greatest usefulness in the diagnosis 
of mild hemophilia, and the inaccuracies likely 
to be introduced into the test by uncritical modi- 
fications threaten to render the method worth- 
less for the very purpose it was developed. But 
even when the method is carried out with pre- 
cision, equivocal results may be obtained in 
very mild cases. Fortunately another test has 
been developed which complements the original 
prothrombin consumption test and is particu- 
larly valuable in diagnosing doubtful cases. 

Thromboplastinogen activity time is the 
name given to the new test.®!° It differs from 
the original prothrombin consumption test 
mainly in that a small quantity of rabbit brain 
extract heated to 60°c. is added to the blood 
prior to clotting. This heated thromboplastin 
behaves like an extract of platelets and pre- 
sumably contains the principle which reacts 
with thromboplastinogen to form thrombo- 
plastin. In hemophilia the prothrombin time 
of the serum obtained in this procedure ranges 
from 8 to 13 seconds. Values above 15 seconds 
are normal. A comparison of prothrombin con- 
sumption test (P.C.T.) with the thrombo- 
plastinogen activity time (T.A.T.) applied to 
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hemophilia and thrombocytopenic blood may 
be illustrated by the following: 


P.C.T. T.A.T. 
(sec.) (sec) 
Hemophilia 9 916 


Thrombocytopenia 914 18 


It is obvious that the test is useful not only for 
diagnosing hemophilia but also to differentiate 
the disease from thrombocytopenia. 

A low thromboplastinogen activity time may 
be obtained in conditions other than hemo- 
philia. Therefore a diagnosis should not be 
made solely on the findings of this test. While 
the procedure has been consistently accurate 
and unfailing in detecting hemophilia, it still 
requires extensive study before the results can 
be fully evaluated. 

The frank case of hemophilia with a prolonged 
clotting time is easily diagnosed. It must, how- 
ever, be differentiated from the condition in 
which the blood contains an anticoagulant 
which causes both a prolonged clotting time 
and a defective prothrombin consumption. 
This anticoagulant probably acts as an anti- 
thromboplastinogen. Its detection is simple. 
Freshly drawn normal blood is mixed with the 
patient’s blood in various proportions. In 
true hemophilia the mixed blood will have a 
normal clotting time whereas it will be pro- 
longed if the inhibitor is present. Several names 
have been suggested such as hemophiloid and 
hem-hemophilia.* The latter term, suggesting 
the nature of the defect, seems the more suitable. 

It hardly seems probable that hemophilia 
can be confused with thrombocytopenic pur- 
pura, and yet this occurs. The bruises which 
are common in hemophilia are mistaken for 
purpura and this, with a faulty platelet count, 
has on more than one occasion led not only to 
the erroneous diagnosis of thrombocytopenic 
purpura but also to the recommendation that 
a splenectomy be done. It cannot be stated too 
emphatically that it is just as imperative to do 
an accurate platelet count as an erythrocyte 
count. 

Hemophilia must be differentiated from 
von Willebrand’s disease (pseudo-hemophilia), 
thrombasthenia, congenital hypoprothrombine- 
mia, telangiectasia, afibrinogenemia and several 
ill defined bleeding conditions. Generally no 
difficulty is encountered, provided the labora- 
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tory tests are performed accurately. In certain 
instances, however, the laboratory findings alone 
will not suffice. Careful correlation of the 
laboratory data with the history, including a 
careful analysis of the hereditary pattern, is 
required to establish whether the condition is 
hemophilia. As a guide, the laboratory data 
obtained on hemophilic blood are: 


Clotting time (Lee-White) Usually prolonged 


Bleeding time Normal 
Tourniquet test Normal 
Prothrombin time Normal 
Platelet count Normal 
Prothrombin consumption Abnormally short 
time 
Thromboplastinogen activ- Abnormally short 
ity time 
HEREDITY 


The hemophilic defect is transmitted as a sex- 
linked recessive characteristic. The affected 
male transmits the defect to all his daughters 
who are carriers or conductors. All his sons are 
normal. The females that inherit the defective 
gene again are carriers while the males are the 
active bleeders. Recently Israéls et al." re- 
ported a female bleeder whose father was a 
hemophiliac and her mother presumably a 
carrier. Brinkhous and his associates'* have 
shown that when a male hemophilic dog is bred 
with a carrier both the male and female pups 
are bleeders. 

An important new observation concerning the 
heredity of hemophilia is the recent finding that 
the degree of intensity of the disease is quantita- 
tively transmitted.’® All the affected brothers 
have the disease in the same degree of severity. 
It has not been found that severe and mild 
hemophilia co-exist in the same family. There 
is accumulating evidence that the intensity of 
the disease is not altered on passing through 
several generations of carriers. So far no informa- 
tion is available to show whether the intensity 
of the disease can be altered by selective mating. 
The problem of sporadic hemophilia requires 
careful reconsideration for there is a possibility 
that the hemophilic defect often may be so mild 
that it is subclinical but may perhaps become 
intensified if present in both parents. Not only 
is a defect quantitatively transmitted in hemo- 
philia but also in congenital hypoprothrombine- 
mia and perhaps other hereditary hemorrhagic 
diseases. With the availability of methods to 
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study the defects quantitatively, a new phase of 
genetics may be explored. 


TREATMENT 


In the management of the hemophiliac it 
should be recognized that bleeding occurs only 
when the vascular system is injured or the 
capillaries become hyperpermeable. While the 
basic defect is the lack of thromboplastinogen, 
which remains constant throughout life, the 
immediate cause of bleeding is always vascular 
and this is variable. As long as the circulatory 
system remains intact no abnormal bleeding 
occurs, no matter how severe the disease. Thus 
many hemophiliacs go for long periods without 
any significant bleeding. 

The prevention of injuries is the first objective 
in handling the hemophilic child. The peripheral 
vessels of the baby are delicate, fragile and ex- 
posed. A slight blow is often enough to cause a 
hematoma. It is surprising how many means can 
be found to minimize injuries. Sometimes pad- 
ding of the crib is necessary. The selection of 
proper toys and the elimination of all types that 
might injure the child is important. Intelligent 
parents soon learn how to cope with many 
situations. One ingenious mother learned that 
sponge rubber strategically placed did much to 
minimize hematomas during the period her boy 
was learning to walk. Particularly trying is the 
problem of companions and playmates. Rough 
play and fights can cause disastrous conse- 
quences. An understanding and sympathetic 
teacher can do much to make the hemophiliac’s 
classmates realize their responsibility toward 
his protection. 

It is frequently observed that one hemorrhage, 
even though small, sometimes initiates a bleed- 
ing phase which may become so severe that a 
mere hypodermic injection may produce an 
extensive extravasation of blood. While no 
explanation can be offered, it is probable that 
a change in the tonus of the peripheral capil- 
laries occurs. The importance of promptly 
stopping any bleeding is obvious. The most 
common forms of hemorrhage in hemophilia 
are subcutaneous and intramuscular. Open 
bleeding is much less frequent. Thus epistaxis, 
contrary to statements found in most textbooks, 
is the exception rather than the rule. The only 
common troublesome open bleeding is en- 
countered from injuries in the mouth. Cuts of 
the lips, frenum, gums and tongue are frequent 
causes of prolonged and severe hemorrhage. 
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Extraction of a tooth will almost invariably 
bring about serious bleeding that is difficult to 
stop. 

The immediate approach for controlling 
hemorrhage is local. Cold and pressure are the 
key guides to stanching. More can be accom- 
plished by these means than by all the other 
numerous measures ever suggested—save trans- 
fusion. An ice bag immediately applied to a 
contusion can abort what would become an 
extensive hematoma. Particularly important is 
the application of ice and pressure to an injured 
joint. Many of the severe hemarthroses which 
terminated in crippling ankylosis are the result 
of the application of heat. Cold and pressure 
should be continued until bleeding has stopped. 
This may require twenty-four to forty-eight 
hours or even longer. For treating joints a pres- 
sure bandage is most suitable. Considerable 
success can be achieved in controlling hemor- 
rhage in certain locations by means of adhesive 
tape. Several long strips placed over the con- 
tusion in the direction of the blood flow are 
surprisingly effective. 

Hemorrhages in the mouth often can be 
brought under control by means of the popular 
popsicle. While the child is apt to refuse having 
ice applied to the bleeding, it will contentedly 
suck a popsicle. Astringents and styptics often 
do more harm than good. Adrenalin sometimes 
is helpful. Thrombin is the best local hemostatic 
agent but it likewise is of limited value in con- 
trolling bleeding from injuries in the mouth. 

The efficacy of cold and pressure in controlling 
hemorrhage rests on sound physiologic princi- 
ples. Cold causes contraction of the vessels and 
thereby a reduction of the pressure within. By 
compressing the injured vessel the walls are 
brought together and the endothelium is thereby 
glued together, thus sealing the vessel. Contrac- 
tion of vessels after injury and the gluing action 
of irritated endothelium can be considered 
the most primitive hemostatic reaction. They 
function independently of the clotting of blood 
and therefore are of great importance to the 
hemophiliac. 

When bleeding cannot be controlled by local 
measures, systemic treatment is mandatory. 
The only form of treatment which has stood 
the test of time is the transfusion of blood or 
plasma. Since the first successful employment 
of transfusion by Lane in 1840 to control 
hemophilic bleeding, it has remained the most 
important means. Until recently this treatment 
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was empirical and its only guide was a shorten- 
ing of the clotting time. Recent advances in the 
study of hemostasis made it possible to place 
treatment by transfusion on a rational basis and 
to evaluate the results objectively with a fair 
degree of accuracy by means of the newer 
laboratory tests. 

As already stated, the basic defect in hemo- 
philia is a lack of thromboplastinogen, a con- 
stituent which normal blood contains in relative 


abundance. By giving the hemophiliac a blood | 


transfusion the concentration of thromboplasti- 
nogen can be elevated sufficiently to produce 
hemostatic efficiency for a short period. It takes 
only a small transfusion to bring the clotting 
time into the normal range but this does not 
assure that the clotting reaction is sufficiently 
improved to be hemostatically effective. The 
only dependable tests to evaluate a transfusion 
are the prothrombin consumption time and the 
thromboplastinogen activity time.*!° 

By means of these tests it can be shown that 
two common mistakes are frequently made in 
giving transfusions. The first is using stored 
blood. Thromboplastinegen deteriorates fairly 
rapidly and therefore the hemophiliac receives 
little benefit from receiving old, banked blood. 
The second error is giving too little blood at one 
time. To obtain a satisfactory improvement in 
hemostasis the thromboplastinogen of the blood 
must be significantly elevated. This is best 
accomplished by one large plasma transfusion. 
It is not uncommon to find that a hemophiliac 
may be treated for a month or more by a small 
transfusion daily without any effect on the 
bleeding. Were he given one transfusion of 
500 cc. of fresh plasma he would obtain more 
benefit than from 6,000 cc. of blood given in the 
course of several days. 

Plasma is preferable to whole blood in treat- 
ing hemophilic bleeding. In the first place, one 
volume of plasma is equivalent to two volumes 
of whole blood because the thromboplastinogen 
which the hemophiliac requires is present only 
in the plasma. Plasma can be given in much 
greater volume than whole blood without caus- 
ing untoward reactions. Old blood is of little 
value except to correct anemia. Plasma frozen 
or lyophilized immediately after collection 
retains its thromboplastinogen activity and 
therefore is as valuable as fresh plasma. 

The prevention of bleeding is considerably 
easier than its control after it has set in. Because 
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of this a tooth should never be extracted unless 
the hemophiliac receives a plasma transfusion 
immediately before the operation. It should 
also be remembered that infection in the tooth 
socket may be a factor in late bleeding. Anti- 
biotics therefore may be valuable indirectly in 
controlling hemophilic bleeding. 

Various therapeutic measures and agents 
have been enthusiastically advocated but none 
thus far has stood the test of time. Unfortunately 
the dangers and the failures often are not 
reported. Sensitization with egg albumin, multi- 
ple vitamin therapy, injection of sodium oxalate 
and plant extracts containing oxalates have 
been some of the agents used in the past. 
Histamine and splenectomy are therapeutic 
means recently proposed. It seems advisable 
when testing a measure so drastic that it requires 
a major operation that it first be carried out on 
hemophilic dogs before subjecting a human 
being to possible and unpredictable complica- 
tions and hazards. 

Hemophilia presents a problem to modern 
medicine that has to be met, but before this can 
be done successfully the complications of the 
problem must be recognized. Hemophilia is not 
a rare disease. In the white race the incident is 
probably about 1 in 10,000. Since most hemo- 
philic boys now survive and reach maturity, 
many marry and have children; consequently 
the incidence of the disease will increase. The 
general practitioner and the hospital must be 
prepared to cope with hemophilic bleeding. 
Fresh frozen or lyophilized plasma should be 
constantly available. A hospital laboratory 
should be able to carry out the prothrombin 
consumption test. 

It is of paramount importance for the physi- 
cian in general practice to become familiar with 
the modern concepts concerning the disease 
and its management. The physician must accept 
the duty of teaching the parents how to take 
care of a hemophilic child. In the past many 
hemophiliacs became crippled from hemar- 
throses and deep muscular bleeding. Even today 
many spend long periods in hospitals. Much of 
this can be obviated. While it seems fairly 
certain that no means will be found to safe- 
guard the patient from the immediate factor, 
which is the lack of thromboplastinogen, further 
research will assuredly furnish additional infor- 
mation that will make the management of hemo- 
philia far more satisfactory than it is now. 
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two year old white married housewife in 

the ninth month of her second pregnancy, 
was admitted to the St. Louis Maternity 
Hospital for the first time on September 26, 
1952, because of headache, fever, nausea and 
vomiting. Her prenatal course had been en- 
tirely uncomplicated until twelve days before 
hospitalization when she developed moderately 
severe frontal headaches. Nine days before 
entry she felt feverish, had chilly sensations and 
noted aching in the neck and lower back. She 
also became anoretic and was listless. Forty- 
eight hours prior to admission the patient began 
to have nausea and vomiting. Because all of her 
symptoms increased in severity, she was ad- 
mitted to the hospital. The family history was 
non-contributory. The past history was of 
interest in that the patient had “spinal menin- 
gitis’” when she was six months old without 
known sequelae. One previous pregnancy had 
been uncomplicated. 

Physical examination at the time of entry 
revealed the patient’s temperature to be 
38.9°c., pulse 100, respirations 24 and blood 
pressure 100/62. The patient was a well de- 
veloped, well nourished white female who was 
lethargic and appeared acutely ill. The skin 
was warm and dry. The neck was not stiff. 
The lungs were clear to percussion and auscul- 
tation, and the cardiac examination was nega- 
tive except for tachycardia. The abdomen was 
prominent with a MacDonald measurement of 
35 cm. Except for the enlarged uterus containing 
a viable fetus there were no palpable organs or 
masses. There was no sacral or pedal edema. 
The remainder of the physical examination was 
within normal limits. 

The laboratory data on admission were as 
follows: Blood count: red cells, 4,410,000; 
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hemoglobin, 13.8 gm.; white cells, 14,800; 
differential count: 4 stab forms, 60 neutrophils, 
32 lymphocytes and 4 monocytes. Urinalysis: 
specific gravity, 1.018; albumin, negative; 
sugar, negative; centrifuged sediment, nega- 
tive; urine culture, negative. Cardiolipin: 
negative. Blood chemistry: chloride, 102 mEq./ 
L; CO:g combining power, 26.5 mEq./L; non- 
protein nitrogen, 19 mg. per cent; total protein, 
6.6 gm. per cent; albumin, 3.6 gm. per cent; 
globulin, 3.0 gm. per cent. 

Shortly after admission the patient com- 
plained of diplopia and her lethargy increased. 
She continued to vomit, and despite penicillin 
and sulfisoxizole (gantrisin®) therapy, the fever 
and leukocytosis persisted. On the fourth 
hospital day the patient developed nuchal 
rigidity and difficulty in phonation. She was 
seen by a medical consultant who noted 
paralysis of the left third cranial nerve. Fundu- 
scopic examination was normal. She was trans- 
ferred to the Medical Service in the Barnes 
Hospital where the results of the general 
physical examination were unchanged from 
those recorded when the patient was admitted 
except that a positive Kernig sign was elicited, 
and the pupillary and abdominal reflexes were 
absent. The following day there was question- 
able quadriceps weakness but the deep tendon 
reflexes remained equal and active. The patient 
was intermittently disoriented and on the sixth 
day she developed urinary retention. Anti- 
biotics were discontinued. Fever and associated 
tachycardia continued unabated, and tachy- 
pnea increased progressively although there 
was no evidence of intercostal muscle paralysis. 
Agglutination tests against typhoid, paraty- 
phoid and brucella antigens were negative. 

Uterine contractions began on the eleventh 
hospital day and a normal male infant was 
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delivered by forceps. Two hours postpartum a 
large blood clot, estimated at 500 cc., was 
expressed from the uterus. Shortly thereafter 
the patient lapsed into shock but responded 
promptly to whole blood transfusions and intra- 
venous fluids. On the twelfth day the patient’s 
count was 25,900, with a normal differential 
count, and the hemoglobin was 12 gm. The next 
day the white count had fallen to 12,500, the 
differential showing 20 stab forms, 59 neutro- 
phils, 13 lymphocytes and 8 monocytes. Glyco- 
suria was intermittently present, but the blood 
sugar levels were always within normal limits. 

On the fifteenth hospital day neurologic re- 
evaluation revealed edema of the left optic disc, 
increased stiffness of the neck and weakness, 
hyper-reflexia and a positive Babinski sign on 
the right. Lumbar puncture was performed. 
The initial pressure was 360 mm. of water and 
the final pressure 170 mm. of water after 5 cc. 
of turbid fluid were removed. The cell count 
with acid was 560 per cu. mm., 65 per cent of 
the cells being neutrophils. The spinal fluid 
sugar was 45 mg. per cent; culture was negative. 
Repeated blood cultures remained sterile. 
X-ray examinations of the chest and skull 
were negative. Immediately after the lumbar 
puncture was performed the patient was begun 
on penicillin, aureomycin and streptomycin 
therapy, but the downhill course was un- 
altered, being marked by coma, meningismus 
and fever. Increasing difficulty in maintaining 
the patient’s nutrition was encountered despite 
tube feedings and parenteral alimentation. 
Lumbar puncture was repeated and golden 
colored fluid was obtained. The initial pressure 
was 250 mm. of water, and the final pressure 
150 mm. of water. The fluid contained 162 cells 
of which 23 per cent were neutrophils. The pro- 
tein was 695 mg. per cent; sugar 24.6 mg. per 
cent; and chloride, 111 mEq./L.; culture was 
negative. An India ink preparation revealed 
organisms suggestive of torula but another exami- 
nation four days later was negative for crypto- 
cocci. A pellicle formed and was examined but no 
acid-fast or other 
The spinal fluid again revealed the same 
chemical abnormalities. Except for hypochlo- 
remic alkalosis the plasma electrolytes remained 
within normal limits. A neurosurgical consultant 
saw the patient but did not think that craniot- 
omy was indicated because of the absence of 
definite papilledema. 

The patient continued to do poorly. Her red 
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blood count and hemoglobin fell gradually, 
probably in part because of continued vaginal 
bleeding. The prothrombin time averaged 
about 70 per cent of normal. The blood pressure 
fluctuated widely, the diastolic levels varying 
from 40 to 110 mm. of mercury. The patient’s 
respirations became extremely irregular and 
there were increasingly frequent periods of 
apnea. A first strength intradermal PPD test 
was negative. On the thirty-fourth hospital day 
the white blood count was 14,000 with a slight 
left shift in the differential. An electroencephalo- 
gram was interpreted as being compatible with 
diffuse cerebral involvement. The neurologic 
examination remained unchanged. On _ the 
following day, October 31, 1952, the patient 
expired quietly. 


CLINICAL DISCUSSION * 


Dr. W. Barry Woon, Jr.: At the time this 
patient was in the hospital she presented an 
extremely difficult diagnostic problem. It is fair 
to say that during her stay a definitive diagnosis 
was not reached although a number of possi- 
bilities were considered. By way of review it 
will be remembered that the patient’s first 
symptom was headache which began twelve 
days before her admission. In order then she 
developed fever, nausea and vomiting and 
lethargy. Shortly after admission to the hospital 
diplopia appeared and on the sixteenth day of 
her illness, four days after admission, her neck 
became stiff and with it there was a positive 
Kernig sign. She had difficulty in speaking and 
a consultant noticed paralysis of the third 
cranial nerve on the left. On the seventeenth 
day of her illness there was questionable 
quadriceps weakness. Six days after entry the 
patient had become disoriented and she de- 
veloped urinary retention. Her respiratory rate 
increased. Eleven days after coming to the 
hospital, on the twenty-third day of her illness, 
she was delivered of a normal infant. She had a 
significant amount of postpartum bleeding and 
went into shock, responding promptly to trans- 
fusions and fluid therapy. Four days after 
delivery it was said by a consultant that the 
patient had papilledema on the left and for the 
first time on that day there were signs of a right 


* It should be noted that this clinico-pathologic con- 
ference differs from those usually published in the Journal 
in that the discussion was carried on by students from 
the Senior Class rather than by members of the faculty. 
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hemiplegia. Subsequently she became comatose 
and deterioration was marked. She expired on 
the forty-seventh day of the illness. In regard 
to the laboratory data one notes that she had a 
leukocytosis throughout her stay; at one point, 
following the postpartum hemorrhage, the 
count rose to 25,000, but for the most part the 
white count ranged between 12,000 and 18,000. 
She had four lumbar punctures and each time 
the fluid pressure was high and the cell count 
elevated. Initially there was 65 per cent poly- 
morphonuclear leukocytes in the spinal fluid 
but at the time of the third lumbar puncture 
there was only 5 per cent. The spinal fluid 
sugar was always on the low side, ranging be- 
tween 24.5 and 45.0 mg. per cent. The protein 
was high, the chloride essentially normal. On 
one occasion a pellicle‘formed but no organisms 
could be demonstrated therein. At no time were 
blood or spinal fluid cultures positive. It is of 
interest that the patient had glycosuria inter- 
mittently during her hospital stay although her 
blood sugar remained normal. An electroen- 
cephalogram showed no evidence of a localized 
lesion. X-rays of the chest and skull were nega- 
tive. We might begin by asking Mr. Sandson 
to comment on the radiologic findings. 

Mr. Joun I. Sanpson: The only x-ray ex- 
amination of the chest was made on the thirty- 
first day of this patient’s illness, sixteen days 
before she died. It was an anteroposterior pro- 
jection done in the supine position and was, 
therefore, not completely satisfactory. The bony 
skeleton appeared “normal and the cardiac 
silhouette was within normal limits. Originally, 
the film was read as being negative, but I believe 
that on re-examination there are several very 
small areas, 1 to 2 mm. in diameter, of increased 
density in the right apex. There is a suggestion 
of calcification in these, and possibly they 
represent old calcific tuberculosis. In the left 
apex there is a small area of increased density, 
also thought to be due to old calcification. The 
remainder of the parenchyma is clear; there is 
no evidence of miliary spread. - 

Dr. Woop: You conclude then that this 
patient had roentgenographic findings con- 
sistent with inactive apical tuberculosis. 

Mr. Sanpson: It is not possible to say much 
about activity on the basis of a single examina- 
tion. 

Dr. Woon: That sounds like good standard 
radiologic terminology ! Do you want to demon- 
strate any other films? 
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Mr. Sanpson: Skull films were taken the 
same day as the chest film. The calvarium was 
symmetrical and intact and there was no 
evidence of calcified lesions in the parenchyma 
of the brain or in the meninges. The sella turcica 
was normal and there were no x-ray signs of 
increased intracranial pressure. The sinuses 
were Clear and the mastoid air spaces were 
clearly visualized. The upper third molar was 
impacted, and an area of decreased density 
below the lower third molar was seen which 
possibly represented an abscess. Although the 
information is not given in the protocol, shortly 
before the patient died she developed a mass 
over the sacrum. X-ray examination of the 
pelvis showed a soft tissue mass, but it could 
not be further defined on the basis of the single 
film. 

Dr. Woop: Do you have anything to add, 
Dr. Elliott? 

Dr. Grappon V. Ex.iott: No, I believe 
Mr. Sandson has covered the subject well. 

Dr. Woop: Thank you very much, Mr. 
Sandson. In trying to arrive at the diagnosis in 
this case, it would seem reasonable to attempt 
to decide first whether the patient’s disease was 
neoplastic, vascular or infectious in character. 
If we can come to some agreement as to the 
general category, we may be able to arrive at a 
definitive diagnosis. Mr. Shieber, do you believe 
that the patient was suffering from primary 
vascular disease? 

Mr. WILLIAM SHIEBER: The patient’s com- 
plaints prior to admission, of headache, fever, 
nausea and vomiting, were non-specific, and 
the subsequent events in my opinion were not 
compatible with a vascular lesion per se. 

Dr. Woon: If you had to consider any vascu- 
lar lesion, what one would you think of? 

Mr. Suieser: I believe sinus thrombosis 
would explain more of the signs and symptoms 
than any other single vascular lesion. 

Dr. Woop: Mr. Michael, what sinus would 
probably be involved? 

Mr. James O. MicHakE-: The only localizing 
signs were the left third nerve palsy and subse- 
quently the right hemiparesis. One would think, 
therefore, of the left cavernous sinus or perhaps 
the sigmoid or left lateral sinus, although the 
latter two are somewhat removed from the third 
nerve. The third nerve does pass through the 
lateral wall of the cavernous sinus but this 
patient did not have some of the associated signs 
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of cavernous sinus thrombosis which would be 
expected. 

Dr. Woop: In view of the fact that the 
mastoids appeared normal by x-ray, one would 
not think seriously about lateral sinus thrombo- 
sis. Several years ago we had an interesting 
case at one of these conferences in which 
thrombosis of the superior sagittal sinus follow- 
ing delivery gave rise to a clinical picture sug- 
gestive of encephalitis. That patient exhibited 
bizarre neurologic signs with a transient hemi- 
plegia, but signs of meningeal irritation were 
minimal. I would agree that it would be difficult 
to support the diagnosis of a vascular lesion in 
this instance. What about a neoplastic process? 

Mr. THEODORE VAN RAVENSWAAY: Because 
of the diffuse signs, I think neoplasm would also 
be unlikely, unless there was a superimposed 
infection. I am particularly impressed by the 
relatively low spinal fluid sugar which could 
not be explained on the basis of a neoplasm 
alone. 

Dr. Woon: That is an important point which 
militates against a vascular lesion as well. We 
come then to the third major possibility, that is, 
that the patient was suffering from an infection. 
Mr. Ward, do you agree that the correct 
diagnosis probably lies in this area? 

Mr. Bossie L. Warp: It certainly seems so 
to me. 

Dr. Woop: We will focus our attention then 
on the differential diagnosis of central nervous 
system infections. We will have to consider 
those of viral etiology, acute or chronic bacterial 
meningitis and infections due to fungi. Would 
you take up the viral group, Mr. Kahana? 

Mr. LAWRENCE KAHANA: The patient cer- 
tainly could have had poliomyelitis. The early 
part of her course was entirely consistent with 
it, particularly in view of the fact that she 
entered the hospital during the time an ex- 
tensive outbreak of poliomyelitis was extant in 
this area. The later course, however, particularly 
the low spinal fluid sugars, makes polio much 
less likely. 

Dr. Woon: Does the low sugar influence you 
in regard to other viral infections? 

Mr. Kanana: Yes, it makes either bacterial 
or fungal etiology much more likely. 

Dr. Woop: Do you agree, Mr. Shieber, 
that the spinal fluid sugar is an important 
factor in differentiating viral from bacterial 
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Mr. SHiesBeER: Yes, if the sugar is consistently 
low, it is very important. A single low determina- 
tion may be misleading, however. 

Dr. Woop: Your point is a good one. A 
single spinal fluid sugar of 45 mg. per cent, | 
particularly in the absence of a simultaneous 
blood sugar determination, could indeed be 
misleading. 

Mr. Suieser: As far as I can tell in this case, 
the blood sugar was not determined simultane- 
ously with the spinal fluid sugar, although the 
statement is made that the blood sugars were 
consistently normal. If the blood sugars had 
been on the low side of normal at the time the 
spinal fluid sugars ranged between 25 and 
45 mg. per cent, the significance of the latter . 
findings might well be altered. 

Dr. Woop: We unfortunately lack that 
important information. 

Mr. SuiesBeEr: Probably it should be assumed 
that the spinal fluid sugars were relatively low, 
in which case bacterial or fungal meningitis 
would be much more likely than viral infection. 

Dr. Woop: Mr. Hixon, what about the 
spinal fluid differential counts. How often does 
one see 65 per cent polymorphonuclears in the 
spinal fluid of a patient suffering from viral 
infection? 

Mr. WaAttTeR S. Hixon: In general, mono- 
nuclear cells predominate in the spinal fluid 
in viral infections. I would like to clarify that, 
however, by pointing out that in the earlier 
phases of polio, for example, it is not unusual 
to find a relative polymorphonuclear leuko- 
cytosis in the spinal fluid. 

Dr. Woop: Your point is well taken. One 
can be thrown off if he pays too much attention 
to the differential early in the course of a viral 
disease. In this particular case the predominance 
of the polymorphonuclear leukocytes lasted for 
about twenty-nine days. On the thirty-fourth 
day there were only 23 per cent granulocytes in 
the spinal fluid. Do you think the polymorpho- 
nuclear predominance lasted too long to be 
compatible with a viral infection? 

Mr. Hixon: Yes, I think it did. 

Dr. Woon: Does anyone want to support the 
diagnosis of a viral infection? You will recall 
that those taking care of this patient thought 
she had poliomyelitis during the first weeks of 
the illness. | 

Mr. Hixon: I think they were perfectly justi- 
fied in so doing in view of the fact that polio- 
myelitis was widely prevalent in the community 
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and the clinical picture was compatible with 
the diagnosis for a considerable time. 

Dr. Woon: Mr. Wright, why do you suppose 
the lumbar puncture was not done earlier? 

Mr. Tuomas L. Wricut: There is the belief 
among some clinicians that lumbar puncture 
may have an adverse effect on the course of 
poliomyelitis. 

Dr. Woon: Yes, I think that is correct. Dr. 
Rosenbaum, isn’t it true that neurologists are 
frequently reluctant to perform lumbar punc- 
tures in patients in whom the diagnosis of 
poliomyelitis seems clear-cut? 

Dr. HERBERT E. RosEnsBauo: I think there is 
a difference of opinion on the point, but I would 
agree that many clinicians believe that lumbar 
puncture is not indicated if the diagnosis seems 
obvious. It is of interest that at the last Inter- 
national Poliomyelitis Conference in England 
the question of whether lumbar puncture should 
be performed in patients with poliomyelitis was 
raised, and no unanimity of opinion could be 
obtained. 


Dr. Woon: It is true, is it not, that lumbar | 


puncture was deferred in this case because of 
the presumptive diagnosis of poliomyelitis. 

Dr. Rosensaum: Yes, that is correct. In 
addition to the considerations already men- 
tioned by Mr. Hixon, the fact that the patient 
was pregnant also influenced the decision to 
delay the procedure. 

Dr. Woon: I believe some other viral infec- 
tions were considered. Mr. Sandson, do you 
want to mention any that we ought to consider 
in passing? 

Mr. Sanpson: I don’t think any other viral 
encephalitis need be considered too seriously, 
although one might mention among others 
St. Louis encephalitis, equine encephalitis or 
perhaps even lymphocytic choriomeningitis. 
Her course and findings were not suggestive of 
lymphocytic choriomeningitis, but they were 
reasonably compatible with western equine 
encephalitis. However, when one returns to the 
laboratory data with consistently low spinal 
fluid sugars, viral infection seems most unlikely. 

Dr. Woon: I believe infectious polyneuritis 
was also suggested. What about that diagnosis, 
Mr. Winn? 

Mr. Haro_p Winn: The low spinal fluid 
sugar would make infectious polyneuritis un- 
likely. Another point which is against viral 
infection, I believe, was that the patient’s tem- 
perature remained elevated throughout the 
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course of her illness. In most viral encephalitides, 
fever is common in the early phase but usually 
abates later. For example, in poliomyelitis the 
temperature usually falls at the time paralysis 
appears. 

Dr. Woon: Yes, I would agree that in un- 
complicated poliomyelitis, fever would not per- 
sist as it did in this case. Of course, patients with 
poliomyelitis may develop secondary infections, 
particularly of the urinary tract, with which 
fever may be associated. Nonetheless, your 
point is an important one. It seems reasonable 
to assume that we are in agreement that viral 
infection is not a likely explanation for this 
patient’s disease and we will therefore move to 


_a consideration of acute and chronic infections 


of bacterial or fungal origin. Mr. Spaulding, 
will you begin the discussion of this phase of the 
case. Do you think this patient had a brain 
abscess? 

Mr. Joun B. SpaAuLpinc: Brain abscess is a 
possibility in a patient with fever and signs of 
central nervous system disease, but usually there 
is a history of otitis, skull fracture or some other 
such antecedent factor. Stiffness of the neck and 
positive Kernig signs are not typical of uncom- 
plicated brain abscess and, as has been pointed 
out repeatedly already, the low spinal fluid 
sugar would also be against brain abscess. 

Dr. Woop: Neurosurgical consultation was 
obtained because it was believed that the patient 
might have a brain abscess. It was Dr. Schwartz’s 
opinion, however, that in the absence of un- 
equivocal papilledema, operative intervention 
was not indicated. What about acute bacterial 
infections? 

Mr. SpaAu.LpinG: Most acute bacterial menin- 
gitides could be excluded in view of the relatively 
long course. 

Mr. Harvey WALKER, Jr.: In addition, the 
failure to recover any organisms and the lack of 
response to antibiotics are not in keeping with 
the usual picture of acute bacterial meningitis. 

Dr. Woon: Are there any other comments in 
regard to acute bacterial infection of the nervous 
system? 

Mr. Sanpson: Acute meningeal infection, 
secondary to brain abscess, should be men- 
tioned, although I don’t think it likely. 

Dr. Woop: By a process of elimination 
chronic infections should constitute the group 
into which the correct diagnosis falls. Mr. 
Prebble, what infections should we consider? 
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Mr. R. Torula menin- 
gitis, in my opinion, would explain all of the 
findings, both clinical and laboratory, and I 
think it is the most likely possibility. As a second 
choice, I suggest tuberculous meningitis. 

Dr. Woop: Mr. Taylor, do you want to add 
any others? 

Mr. Exuis R. Taytor: No, I think those two 
are the most likely by far. 

Dr. Woon: It is difficult to differentiate 
between torula and tuberculous meningitis in 
the absence of definitive bacteriologic results. 
Each mimics the other. 

Mr. Tay or: Statistically, torula would be 
less likely than tuberculosis. 

Dr. Woop: Have you ever seen a case of 
torula meningitis? 

Mr. Taytor: No, I haven’t. 

Dr. Woop: How many cases of torula 
meningitis do we see in this hospital, Dr. Rosen- 
baum, each year? 

Dr. Ros—enBAuM: We average about one or 
two per year, and have had four in the last two 
years. 

Dr. Woop: Mr. Withers, what procedures 
may be used to isolate torula? 

Mr. Dona_p E. Wiruers: It is possible to see 
cryptococci, which are encapsulated yeast-like 
organisms, in spinal fluid. They also can be 
grown in the laboratory on the usual media. 

Mr. Taytor: Lymphocytes and torula 
organisms may be confused because of their 
similar appearance. 

Dr. Woon: Yes, that is a good point. 

Mr. WirtHeErs: When one attempts to demon- 
strate torula in the spinal fluid, India ink 
preparations are particularly helpful. 

Dr. Woop: The diagnosis has been made on 
the Ward Medical Service several times in the 
last two years by that technic before the organ- 
ism was grown in culture. As noted in the 
protocol, cryptococci were looked for here, and 
on one occasion one observer thought he saw 
them. 

Mr. Wirtners: In general, if a competent 
- observer reports torula in the spinal fluid, I 
think such a report strongly favors the diagnosis. 
On the other hand, they are relatively easy to 
isolate in the laboratory on culture, and the 
fact that positive cultures were not obtained is 
rather disturbing. 

Mr. PreBLE: One important thing to re- 
member when one attempts to culture torula 
is that the culture should be kept for a relatively 
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long period of time, at least a month. Although 
the organism usually grows out in a week, it 
may take longer. 

Dr. Woop: Your comment is pertinent and 
applies whenever one attempts to grow any 
type of fungus. We should now consider the 
alternative diagnosis suggested by Mr. Preble, 
namely, tuberculous meningitis. 

Mr. Sanpson: I think tuberculous meningitis 
can be strongly supported. First, it should be 
remembered that the x-rays demonstrate pulmo- 
nary lesions which at least are suggestive of old 
calcific tuberculosis. Second, the laboratory 
findings are perfectly compatible with tuber- 
culous meningitis. Third, although it may be 
less important, there was a relative increase in 
the monocyte-lymphocyte ratio in the peripheral 
blood as the course of the patient’s disease 
progressed, an observation compatible with an 
active tuberculous process. Finally, the neu- 
rologic findings with involvement of the third 
and tenth cranial nerves and the diffuse damage 
which developed subsequently, are all com- 
patible with tuberculous meningitis. 

Dr. Woop: Mr. Michael, why is the third 
cranial nerve frequently involved in tuberculous 
meningitis? 

Mr. MicHaEt: The exudate of tuberculous 
meningitis typically develops at the base of the 
brain and in the interpedunculary areas around 
the chiasm. 

Dr. Woon: The clinical findings, therefore, 
are compatible with the pathologic picture of 
tuberculous meningitis. Are there any other 
comments? 

Mr. Kanana: Statistically I am sure tuber- 
culosis is much more likely, but despite the 
negative cultures I still believe that the patient 
probably had torula meningitis. 

Dr. Woop: Your position is a tenable one 
because it is most difficult to differentiate between 
the two diseases. Does anyone else want to 
support the diagnosis as torula meningitis? If 
not, I assume the rest of you favor tuberculosis. 
I am a little surprised at the degree of unanimity 
in view of the fact that this patient was treated 
with streptomycin and showed no favorable 


response. 

Mr. Van Ravenswaay: It has been shown 
that the prognosis of tuberculous meningitis 
becomes poorer and poorer as the patient’s 
state of consciousness deteriorates. This woman 
had been comatose for almost a week before 
streptomycin was started. Therefore, her failure 
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to respond can reasonably be attributed to the 
advanced state of the infection. 

Dr. Woop: That explanation is in keeping 
with what we know of tuberculous meningitis 
treated late in its course. What about the sus- 
tained leukocytosis? 

Mr. WALKER: A moderate leukocytosis is 
not unusual in tuberculous meningitis. 

Dr. Woon: Do you think that the fact the 
patient became ill late in pregnancy is in favor 
of a tuberculous etiology, Mr. Shieber? 

Mr. SHIEBER: There are two schools of 
thought on the subject. As I understand it, 
Dr. Arnold Rich believes that during the late 
months of pregnancy and shortly after delivery, 
tuberculosis is apt to flare up. 

Dr. Woon: In general it is thought that 
patients are apt to get worse in pregnancy, 
particularly after delivery. How much of that 
depends on the increased duties which face the 
patient when she returns home with the infant 
is difficult to say. Nonetheless, if one compares 
the incidence of tuberculosis in men and women, 
the incidence in women goes up markedly 
during the child-bearing period. Are there 
other comments? 

Mr. Warp: One minor point against torula 
was the character of temperature which went 
up to 40°c. on a number of occasions. In 
general, torula organisms are said to be killed 
by temperatures of 38° or 38.5°c. and fever 
above that is unusual in patients with torula 
meningitis. 

Mr. SHIEBER: May I ask what your diagnosis 
is, Dr. Wood? . 

Dr. Woon: I have learned that when the 
students discuss a C.P.C., one is well advised 
to follow their lead. I am glad, therefore, that 
I agree with the majority in supporting the 
diagnosis of tuberculous meningitis. 

Clincal Diagnosis: Tuberculous meningitis; 
? torula meningitis. 


PATHOLOGIC DISCUSSION 


Dr. JoHN KissAne: At the time of autopsy 
there were abdominal linea nigra of a recent 
pregnancy. A slight scoliosis and lumbosacral 
lordosis tipped the wing of the sacrum into 
unusual prominence, and slight edema of the 
overlying soft tissue probably accounted for the 
recent accentuation of this deformity that was 
noted clinically. The lungs were very light and 
dry. There were one or more fibrous or calcified 
nodules in every lobe and a group of calcified 
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lymph nodes lay in the left hilum. At both 
apices there were small clusters of 1 mm. soft, 
grayish-yellow, raised nodules. The other ab- 
dominal and thoracic viscera were not remark- 
able except the uterus which was two and one- 
half times normal size. On the posterior surface 
of the endometrium there was a 4 by 2 cm. 
patch of friable, necrotic, adherent tissue. 

There were scattered 1 mm. gray nodules in 
the subarachnoid space along the course of the 
veins over the convexities. At the base there 
was a thick, pale green, plastic exudate covering 
the interpeduncular fossa and optic chiasm. 
The exudate extended more prominently up the 
left sylvian fissure than the right. In the left 
sylvian fissure over the central lobule it blended 
imperceptibly into the cortex. There was a 
distinct focus of encephalomalacia 2 cm. in 
diameter in the left putamen, and a smaller 
area of softening in the left side of the pons. 
The ventricular system was symmetrically 
dilated to approximately twice normal size. 
The ependyma was studded with minute gray 
granules. 

Dr. RoBert A. Moore: The gross observations 
justify the outright diagnosis of tuberculous 
meningitis. —The disseminated nodules in the 
lungs, and the thick, light green exudate at the 
base of the brain plus the small nodules along 
the course of the arachnoidal veins are almost 
specifically characteristic. However, there is 
one feature that is somewhat atypical, namely, 
the foci of encephalomalacia. The lesions in 
the lungs were essentially calcified and fibro- 
calcified nodules in all lobes which were, how- 
ever, a little more abundant in the apices where 
they were associated with small groups of ele- 
vated, gray-yellow nodules that might be a little 
more active than the fibrous lesions. Figure 1 
illustrates several nodules in the lung. It can be 
seen that they are interstitial nodules that con- 
sist of a thick connective tissue capsule around 
groups of epitheloid cells, and either a caseous 
or calcified mass of necrosis. On the outside 
there is a moderate to heavy infiltration with 
lymphocytes. Figure 2 shows two of the nodules | 


that are a little more active than those in the 


first illustration. The nodule on the left con- 
tains a giant cell and is composed largely of 
epitheloid cells. There is not as well developed 
a fibrous wall about these nodules, and the 
lymphocytic infiltration is heavier. In other 
words, in examining multiple sections of all 
lobes of the lungs there are lesions of various 
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Fic. 1. A soction of three tu 


bercles in the lung showing the thick 
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walls of Gbrous tissue around foci of necrosis 


and epitheloid cells. Acid-fast organisms were stained in sections of nodules such as these. 
Fic. 2. More active lesions in the lung which consist of epitheloid tubercles with considerably less distinct 


fibrous capsules than those shown in Figure 1. 


Fic. 3. An area of tuberculous meningitis from the left sylvian fissure with involvement of the superficial portion 


of the cortex. 


Fic. 4. Tuberculous meningitis showing the characteristic caseous exudate and intense reaction around the 


blood vessels. 


degrees of chronicity and activity. Some nodules 
are completely calcified, and others, such as 
those in Figure 2, are composed of epitheloid 
cells, giant cells and lymphocytes, without any 
significant amount of fibrous encapsulation. 
Acid-fast bacilli were identified in smears of the 
meningeal exudate and in sections of the lesions 
in the lungs and. meninges. Mycobacterium 
tuberculosis was cultured from the meninges. 
This direct identification by culture and smear 
establishes beyond any doubt that this process 
is tuberculous meningitis. So far as can be seen 
from examination of sections, there are no other 
bacteria or fungi present in the lesions. 

The first illustration from the brain (Fig. 3) is 
a section from the left sylvian fissure. It shows a 
large artery with chronic endarteritis in the sub- 
arachnoid space and surrounding it a thick, 
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necrotic exudate that completely fills the space. 
The boundary of the pial-glial membrane is 
disrupted in the region below the artery, and 
the usual distinction between subarachnoid 
space and brain cannot be discerned in the 
upper left portion of the section. It has been 
suggested that tuberculous meningitis arises 
because of a rupture of a subpial or subependy- 
mal tuberculoma into the subarachnoid space. 
Specimens such as in the present case in which 
there are few or only one focus of very super- 
ficial erosion of the brain pose a problem that 
is very difficult of solution. Does this lesion 
illustrated in Figure 3 represent extension of 
meningeal necrosis into the brain, or was there 
a lesion in the brain substance that first broke 
out into the subarachnoid space? This problem 
seems impossible of solution in all cases, and it 
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Fic. 5. An artery of the subarachnoid space with an organized thrombus which occludes the lumen. The cleft 


on the left side of the figure is an artefact. 


Fic. 6. A focus of encephalomalacia of several weeks’ duration in the left putamen. The vessel near this focus 


shows an intense perivascular infiltrate. 


Fic. 7. A focus of encephalomalacia from the left side of the pons. This lesion is of the type typical after vascular 
occlusion and bears no features that distinguish it from any other type of encephalomalacia. 


Fic. 8. The gray matter of the spinal cord including one anterior horn. There are no lesions of poliomyelitis 


or evidence of direct involvement of this region. 


should also be considered that some of the 
tuberculomas may be located primarily in the 
perivascular tissues of the subarachnoid space. 
In this particular case the asymmetrical in- 
volvement of the sylvian fissures seems to be of 
some significance, suggesting that the primary 
lesion arose in the region illustrated. Figure 4 
shows another area of the subarachnoid space 
in which there is the characteristic granulation 
tissue around arteries. This lesion is so charac- 
teristic in section that it can be considered 
almost diagnostic of tuberculous meningitis. 

In a few of the arteries in the subarachnoid 
space there are recent or partially organized 
thrombi. The particular vessel shown in Figure 5 
is completely occluded by an organized throm- 
bus, and in fixation the thrombus has contracted 
away from the wall of the artery at the line of 
the junction between the internal elastic mem- 


brane and the media. These vascular occlusions 
explain the foci of encephalomalacia, such as 
that in the putamen shown in Figure 6. These 
lesions were not directly related to tuberculosis 
in those regions, although you will note that 
there is a heavy perivascular lymphocytic 
infiltrate about a vessel near the periphery of the 
lesion illustrated. This represents the effect of-a 
vascular lesion which has been added to tuber- 
culous meningitis by arterial and venous 
thrombosis incident to the typical perivascular 
inflammation. It is a well recognized phenome- 
non that occurs in a certain definite, although 
small, percentage of patients with untreated 
tuberculous meningitis. It is our impression 
that we have seen it more frequently in patients 
who have had courses prolonged by the ad- 
ministration of streptomycin. Figure 7 shows 
the focus of encephalomalacia in the pons. The 
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Central Nervous System Disease and Pregnancy 


fat-laden macrophages are quite easily seen, 
and this is essentially the same type of lesion 
as that in the putamen. 

Figure 8 shows the grey matter of one side of 
the spinal cord. The lack of any change in this 
region unquestionably demonstrates the ab- 
sence of poliomyelitis. On the other hand, there 
is very definite tuberculous meningitis over the 
entire spinal cord; and in all the sections ex- 
amined there is some degree of early myelo- 
malacia, most often in the periphery and in 
the region of the lateral cortical spinal tract. 
This change, with the lesion in the pons, proba- 
bly accounts for the neurologic evidence of 
motor disturbance described. 

In summary, the histologic and gross ob- 
servations in the lungs and in the brain, and the 
isolation and identification of the organisms in 
the lesions demonstrate that this is tuberculous 
meningitis. There has been added to it a some- 
what unusual vascular complication. It is 
difficult to define in terms of clinical signs and 
symptoms just when this became manifest, but 
certainly there is a lesion in the left side of the 
pons that reasonably accounts for the right 
hemiplegia described. The only real problem 
for the pathologist in this case is one of patho- 
genesis, and here there is no agreement as to 
just what happens in this type of patient. The 
most reasonable explanation with consideration 
of all the facts is that this woman sometime in 
her second decade developed primary lesions 
of some degree in all lobes of the lungs. The 
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initial infection possibly did not involve all 
lobes, but there was perhaps some vascular 
dissemination at that time which was so com- 
pletely overcome in most viscera except the 
lungs that we find no evidence of active or 
healed tubercles in either the liver or the spleen. 
Some tubercle bacilli were then probably carried 
to the brain and set up a_ tuberculoma. 
How many months or years before the terminal 
episode this happened cannot be estimated. 
In the absence of any lesions in the liver and 
spleen, it would seem to indicate that the 
vascular dissemination in the brain did not 
occur during the last few months of life. This 
quiescent lesion in the brain was perhaps 
activated by the conditions in association with 
the pregnancy, and from there spread to become 
tuberculous meningitis. The lesions in the lungs 
remained reasonably under control from the 
standpoint of the amount of fibrous reaction, 
although there were still acid-fast bacilli in 
those lesions which indicates the process was 
never healed. 

Final Anatomic Diagnosis: Multiple fibrocase- 
ous and fibrocalcified nodules in all lobes of the 
lungs; tuberculous meningo-myelo-encephalitis 
with advanced involvement of meningeal blood 
vessels; foci of encephalomalacia in the left side 
of the pons and in the left putamen; myelo- 
malacia in the lateral folliculi of the spinal cord. 


Acknowledgment: Illustrations were made by 
the Department of Illustration, Washington 
University School of Medicine. 
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Case Reports 


Adult Toxoplasmosis’ 


RIcHARD C, SEXTON, JR., M.D., Don E. Eyes, sc.p. and Ropert E. DIL_MAn, M.D. 


Knoxville, Tennessee 


LTHOUGH several cases of infantile toxo- 
A plasmosis have been recognized during 
the past twenty-eight years, only a few 
authenticated instances of adult acute infection 
have been reported. It is the purpose of this com- 
munication to report the first fatal laboratory 
infection due to toxoplasma and review the 
literature on the adult form of the disease. An 
attempt will be made to synthesize a clinical 
picture which characterizes the adult form of the 
infection and to outline the diagnostic pro- 
cedures which may be employed in patients in 
whom the disease is suspected. Major emphasis 
shall be given to what we prefer to call the acute 
exanthematous form of the disease. 

Knowledge of toxoplasma infection began in 
1908 when Nicolle and Manceaux' in Tunis and 
Splendore?’ in Brazil independently recognized 
and described the organism. Its name, Toxo- 
plasma gondii, is based upon the fact that it is 
bow-shaped (toxo) and that the type host in 
which it was originally described was the gondi, 
a small African rodent. The organism is gen- 
erally regarded as protozoan. It reproduces by 
binary fission and is from 2 to 4 in length in 
tissue sections. The isolation of toxoplasma from 
many animals and birds and the geographic 
distribution of the reported human cases attest 
world-wide distribution of the organisms. 

In 1923 the first case of toxoplasmosis in a 
human being was described by Janku* in Czecho- 
slovakia although the exact identity of the 
organism was not established until several years 
later. Subsequently, Torres in Brazil,‘ Cowen 
and Wolf® in this country and Paige, Cowen 
and Wolf® delineated the infantile type of the 
infection. The infantile case reported by Wolf 
and Cowen® in 1937 was the first authenticated 
human infection in the United States. Sabin and 
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Olitzky’ first proved the existence of the organ- 
ism in North America when they isolated it 
from a guinea pig in 1937. 

The congenital or neonatal infection is 
characterized by hydrocephaly, convulsions, 
chorioretinitis, cerebral calcifications and men- 
ingoencephalitis. Frenkel*® in 1949 stated that 
thirty-five cases of human toxoplasmosis had 
been reported up to that time in which there 
were acceptable necropsy or animal inoculation 
studies to support the diagnosis. A number of 
additional cases have been reported since. 
Sabin® has stated that the proportion of persons 
with toxoplasmic neutralizing antibodies in the 
normal population rises rapidly after the age of 
fifteen and that ascribing significance to dye test 
titers or positive skin tests in individuals beyond 
this age is difficult. He states that in his opinion 
toxoplasmic etiology for acute uveitis and 
chorioretinitis of the non-congenital variety has 
not been conclusively demonstrated although 
he admits that it may exist. Except for asymp- 
tomatic maternal infections, the existence and 
incidence of adult clinically manifest chronic 
or subacute infections are problematic and will 
be discussed. 

Most of the mothers of toxoplasmic infants 
have shown neutralizing antibodies and are 
apparently asymptomatic. Binkhorst'® has re- 
ported the presence of chorioretinitis in a mother 
and her child but the serologic tests on the 
maternal serum were doubtful. 

A review of the literature reveals only four 
authenticated cases of adult toxoplasmosis. A 
fifth unreported authenticated case was ob- 
served by Finland and associates (personal)'! in 
1950. The organism was demonstrated in fixed. 
tissue sections in all of these patients. The sixth 
adult case is reported in this paper. Magnus- 


* From the Divisions of Medicine and Pathology and Bacteriology, University of Tennessee, College of Medicine, 
the John Gaston Hospital and the Federal Security Agency, Public Health Service, National Institutes of Health, 


Laboratory of Tropical Diseases, Memphis, Tenn. 
t Trainee of National Cancer Institute. 
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son'* has reported on seven adult patients from 
Sweden in whom the diagnosis was based upon 
positive serologic findings. 

The first adult infection was reported by 
Pinkerton and Weinman in 1940.'* This pa- 
tient, a twenty-two year old Peruvian, had a 
coexistent infection due to Bartonella bacilli- 
formis. Despite the disappearance of the bar- 
tonella from the blood the patient failed rapidly 
and expired on the twelfth day of the illness. 
Microscopic studies disclosed the organisms in 
the myocardium, in the cells lining the alveolar 
walls of the lungs, liver, brain and skin. 

The next two adult cases were reported by 
Pinkerton and Henderson!‘ in 1941. Both of 
these cases occurred in the St. Louis area. The 
first patient was a fifty year old male whose 
entire illness lasted about twelve days and was 
characterized by fever, a maculopapular erup- 
tion over the entire body (except for the palms, 
soles and scalp), weakness, malaise, diarrhea, 
coarse rales over both lungs, tachypnea, sinus 
tachycardia with paroxysmal nodal tachy- 
cardia, cardiac enlargement, terminal irra- 
tionality, cyanosis, oliguria and coma. At 
autopsy the lungs showed congestion and “‘shot- 
like areas of induration” which varied from 
1 to 4 mm. in diameter. The important micro- 
scopic findings were interstitial pneumonitis 
with swelling of the alveolar lining cells, or- 
ganization of connective tissue which” corre- 
sponded to the shot-like areas in the lungs, 
collections of mononuclear cells between the 
myocardial muscle fibrils, scattered areas of 
focal necrosis in the liver and spleen, intracellu- 
lar parasites in the tissues with prominence of 
parasitized cells in the spleen particularly in 
the areas of focal necrosis, intracellular parasites 
in the alveolar lining cells of the lungs and one 
myofibril containing eighteen organisms. 

The second case in this report was a forty- 
three year old white female whose illness began 
with malaise and weakness. The patient dis- 
played an erythematous maculopapular erup- 
tion (which spared the palms, soles and scalp), 
slight tachypnea, apathy, diaphoresis and fever 
of 102.6°r. The lungs were clear. The leukocyte 
count was 10,050 per cu. mm. with 62 per cent 
neutrophils, 14 per cent stab forms, 20 per cent 
lymphocytes and 4 per cent monocytes. Bac- 
teriologic studies on blood and stools were 
negative as were the serologic studies. The 
eruption faded during the first five days in the 
hospital. Later cyanosis, dyspnea, tachypnea 
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and rales over both lung bases were noted. Irra- 
tionality supervened. Death occurred twenty- 
eight days after the onset of illness. At necropsy 
the lungs were consolidated and edematous and 
the mesenteric lymph nodes were enlarged. The 
microscopic findings were similar to those noted 
in the first case. 

The fourth case was observed by Guimaraes 
in Brazil in 1943.'* This patient was an eighteen- 
year old colored male with an illness of thirty- 
seven days’ duration. The necropsy findings 
were pericarditis, encephalitis, splenitis, nephri- 
tis and bronchopneumonia. Microscopically 
there were extensive inflammatory areas with 
and without necrosis in both the grey and white 
substance of the brain. Parasites were found 
lying free in the cytoplasm of macrophages and 
in pseudocysts. Miliary and submiliary granu- 
lomas were found near the blood vessels. Myo- 
carditis similar in many respects to that seen 
in Chagas’ disease was noted. Necrotic foci were 
present in the liver and in the hypophysis cerebri 
with large zones of necrosis in the latter organ. 

The fifth case was observed by Kass and 
associates in Boston in 1950."! This patient was 
a sixty year old female whose illness lasted from 
about September 2 to November 13, 1950. The 
illness began with malaise and fatigue followed 
by dull aching pains in the knees, hips and mid- 
line of the back. There was a non-pruritic red, 
blotchy skin eruption which lasted about eleven 
days. The admission hemogram was not re- 
markable. A muscle biopsy obtained on Sep- 
tember 21st was not diagnostic. A spinal fluid 
specimen on October 8th was xanthochromic 
with 23 white cells of which 20 were lympho- 
cytes and 3 were polymorphonuclear leukocytes. 
The protein was 21 and a mid-zone colloidal 
gold curve was present. Another muscle biopsy 
on October 18th disclosed toxoplasma and a 
repeated muscle biopsy on November 7th was 
injected into mice and hamsters from which 
toxoplasma were recovered. Serologic studies 
utilizing the dye test, performed by Dr. Harry 
A. Feldman, were reported as follows: 


Serum Date Day of Disease Result 
9/15/50 14 negative 
10/19/50 48 1:16,384 
10/26/50 55 1:16,384 
11/13/50 73 1:32,768 
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Microscopic studies disclosed numerous toxo- 
plasma in cysts throughout the patient’s skeletal 
and cardiac musculature. 

Recently Magnusson’? has described seven 
adult patients in Sweden in whom there were 
positive serologic findings. Two of these were 
regarded as laboratory infections while the 
remaining five were spontaneous infections. 
These patients were febrile and had enlargement 
of peripheral lymph nodes. In two patients the 
only clinical evidence of the infection was en- 
largement of the peripheral nodes. The manner 
in which the disease can mimic infectious mono- 
nucleosis is mentioned. Two of the patients were 
severely ill and had not recovered six months 
after the onset of the disease. Their illnesses were 
characterized by high fever, fatigue, meningo- 
encephalitis and myocarditis. One of these two 
patients was regarded as having a laboratory 
infection. She had a maculopapular eruption 
and initial conjunctivitis. The other patient 
was thought to have a laboratory infection 
following the sticking of the finger with a needle 
contaminated with toxoplasma causing fever 
and local lymphadenopathy during the follow- 
ing week. Serologic studies were compatible 
with active toxoplasmic infection. The first case 
was rather convincing but it is our belief that 
the diagnosis is questionable in the second. One 
of these patients was recently reported, also, by 
Strom'* in a more detailed manner. Unfortu- 
nately, animal inoculation studies were not done 
in any of Magnusson’s cases. 

This report indicates that there may be an 
acute glandular form of the disease and suggests 
an adult counterpart of the subacute and 
chronic phases of the infection. 

Acute unilateral chorioretinitis was the only 
clinical manifestation of the disease in one of the 
patients. This patient had a dye test titer of 
1:2,000 and positive complement fixation 
through a dilution of 1:120. 

Callahan" refers to an unpublished case 
which was observed by Russell. This patient, 
an American soldier, pursued a chronic course 
with symptoms referable to the central nervous 
system and necropsy studies disclosed extensive 
parasite-containing lesions in the brain with 
little involvement elsewhere. This patient, to- 
gether with the case of acute unilateral chorio- 
retinitis reported by Magnusson, probably 
indicates the existence of a chronic symptomatic 
adult form of the disease. 


Adult Toxoplasmosis—Sexton et al. 


CASE REPORT 


V. F., a forty-seven year old white woman, 
was admitted to the Gailor Psychiatric Hospital 
on April 7, 1951, obviously delirious with 
delusions and hallucinations which had been 
present intermittently during the previous three 
days. The patient had been working in the 
United States Public Health Service, Labora- 
tory of Tropical Diseases, at the University of 
Tennessee during the past twenty-four months. 
Her duties were concerned with studies of T. 
gondii and consisted in large measure of dissect- 
ing infected animals and transferring infected 
tissues or peritoneal exudates from infected to 
non-infected animals. She had transferred one 
strain of toxoplasma through more than 150 
lineal passages and had assisted with serologic 
tests in which living organisms were employed 
on microscopic slides. She had reported no 
laboratory accident. 

The history was supplied by her husband who 
stated that the patient had displayed fatiga- 
bility. somnolence and lack of desire to do things 
during the previous three and one-half to four 
months. On April 3rd, four days prior to admis- 
sion, the patient reported malaise and chilly 
sensations. She complained of pains in her 
joints particularly in the lower extremities, ap- 
peared weak and lethargic and was observed 
to coordinate her movements poorly. Upon 
arriving home from work she promptly went to 
bed and remained there, displaying little inter- 
est in things about her. The following day, 
April 4th, a physician was summoned who 
suspected the patient had influenza and pre- 
scribed chloromycetin. Approximately eight 
250 mg. capsules were taken during the suc- 
ceeding twenty-four hours. During the evening 
of April 4th the patient ingested three demerol 
tablets and promptly began to display psychotic 
tendencies which persisted until the time of her 
hospital admission. 

There had been some contacts with wild rats 
and the patient had recently been scratched by 
a cat. No history of tick or insect bites was 
elicited. | 

At the time of the patient’s admission she was 
delirious, febrile (103°F.) and exhibited a 
maculopapular eruption which involved the 
entire cutaneous surface except the palms, soles 
and scalp. No evidence of pruritus was noted. 
The patient was irrational, spoke frequently 
to imaginary characters in the room and 
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indicated that she was going to die from 
toxoplasmosis. 

Physical examination disclosed a moderately 
obese, well developed, delirious white woman 
with a maculopapular skin eruption. The pupil- 
lary reflexes were normal. Suffusion of the 
conjunctiva was present. A few tiny petechiae 
were noted on the hard palate. Otherwise, 
examination of the ears, eyes, nose and throat 
were negative. The lungs were clear and ex- 
amination of the cardiovascular system was 
negative except for a tachycardia of 110. 
Blood pressure was 118 mm. Hg systolic and 
80 mm. Hg diastolic. The liver and spleen were 
not felt. There was moderate gaseous distention 
of the abdomen with normal peristaltic sounds. 
No lymphadenomegaly was noted. The ex- 
tremities were negative except for a linear 
scratch across the dorsum of the left hand which 
allegedly had been inflicted by a cat. No focaliz- 
ing neurologic signs were found. A few red, 
elevated, apparently hemorrhagic lesions meas- 
uring 0.5 to 2 cm. in diameter were noted over 
the abdomen. The husband assumed that these 
were due to injudicious application of a heat 
pad which the patient had been using for three 
days because of undescribed abdominal dis- 
comfort. The eruption elsewhere over the body 
consisted of maculopapular lesions varying 
from 3 to 10 mm. in diameter with only slight 
elevation above the skin surface. Rectal and 
vaginal examinations were negative. 

On admission urinalysis was negative and 
there was leukopenia of 2,350 cells per cu. mm. 
with 80 per cent polymorphonuclear leuko- 
cytes, 16 per cent lymphocytes and 4 per cent 
monocytes. The red blood cell count was 
3,930,000 cu. mm. with 11.5 gm. of hemoglobin. 
A lumbar puncture yielded clear fluid with 
normal dynamics. Specimens of spinal fluid and 
blood were injected into mice for toxoplasmic 
studies, and a blood specimen was obtained for 
serologic tests for toxoplasmosis. The serologic 
test for syphilis was negative. Neutralization 
studies on the blood for viral encephalitides 
performed by the Laboratory of Infectious 
Diseases, National Institute of Health, Bethesda, 
Maryland, were negative. 

On April 9th the patient’s condition was more 
serious. Therefore 500 mg. of aureomycin every 
four hours was started. The leukocyte count at 
this time was 3,900 cu. mm. with slight neutro- 
philia. Urinalysis was now 2+ for albumin and 


specific gravity was 1.008. The patient’s systolic 
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blood pressure fluctuated between 140 and 
98 mm. of Hg while the diastolic ranged from 
80 to 66 mm. of Hg. A few moist rales were 
heard over the right lung base posteriorly. The 
extremities were slightly resistant to movement. 
The skin eruption was fading. The patient was 
incontinent of urine and feces. A blood culture 
for pyogenic organisms was negative. Blood was 
injected into mice and serum obtained for 
serologic studies on toxoplasmosis. 

On April 10th the patient was less responsive. 
Delirium and febrility were unabated. Ex- 
tremities were more rigid and resistant to 
movement. The pupils were round, equal and 
normally responsive to iight. Moderate ab- 
dominal distention persisted. Auscultatory find- 
ings over the right lung base were unchanged. 
The total leukocyte count was now 4,750 per 
cu. mm. with no significant change in the dif- 
ferential. Platelets were adequate in number 
and normal in morphology. Bone marrow studies 
disclosed no toxoplasma and no specific change. 
X-ray examination of the chest showed no ab- 
normalities of the heart and lungs. A flat plate 
of the abdomen showed a small amount of gas 
scattered throughout the large and small in- 
testines. The previously observed fluctuations 
in blood pressure continued. The rectal tem- 
perature ranged from 103° to 104°F. and was 
unaffected by aspirin. Jerking movements of the 
extremities were noted and the patient was 
quite restless. During the night of April 10th 
fresh blood oozed from the rectum. 

On the next morning the patient was moder- 
ately tachypneic and the lung auscultatory 
findings had not changed. The extremities were 
quite rigid and resistive to any movement. The 
deep tendon reflexes were generally hyperactive 
without any inequality. Three brief generalized 
convulsive seizures occurred and the patient 
gradually sank into a deep coma. The skin 
lesions were now only faintly visible and con- 
sisted of only faint macules without induration. 


The previously described lesions over the ab- 


domen were unchanged. Doubts regarding 
their thermal origin were entertained. 

The patient was transferred to the Medical 
Service at the John Gaston Hospital. At the 
time of her admission she was only slightly 
responsive to painful stimuli. Respiration was 
rapid and shallow with a persistence of medium 
moist rales over the right lung base posteriorly. 
Slight nuchal rigidity was present. No focalizing 
neurologic findings were noted. The fever pat- 
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tern was unchanged. Lumbar puncture showed 
normal pressure and slightly xanthochromic 
fluid with no cells. Spinal fluid protein was 
55 mg. per cent, sugar 48 mg. per cent and a 
culture for pyogenic organisms was negative. 
The erythrocyte sedimentation rate was 6 mm. 
per hour, the hematocrit 33 mm. Agglutination 
tests for typhoid, brucellosis, tularemia and pro- 
teus OX19 were negative. A specimen of spinal 
fluid was injected into mice and a blood serum 
specimen was obtained for serologic studies. 

Four grams of sodium sulfadiazine were given 
by hypodermoclysis and followed by 1 gm. 
every four hours. Nutrition, medication and 
most of the fluids were supplied via Levine tube. 

The patient’s condition was more critical on 
April 12th. Fever continued around 103°F. 
(rectal). Abdominal distention was unchanged. 
In desperation aqueous penicillin at the rate of 
600,000 units twice daily and dihydrostrepto- 
mycin, 0.5 gm. every six hours, were added. 
Urinalysis was again negative. Total leukocytes 
was now 7,850 per cu. mm. with 61 per cent 
segmented polymorphonuclears, 13 per cent 
non-segmented polymorphonuclears, 25 per cent 
lymphocytes and 1 per cent monocytes. Hemo- 
globin was 13 mg. Blood cultures were negative 
for pyogenic organisms. Prothrombin concen- 
tration was 52 per cent of normal. Plasma CO, 
combining power was 22 volumes per cent. 
Non-protein nitrogen was 33 and total serum 
bilirubin was 0.7 at one minute with a total of 
1.5 mg. Another specimen of blood was injected 
into mice. An electrocardiogram showed sinus 
tachycardia, low voltage and P-R interval at 
upper limit of normal. 

Blood electrolyte studies were as follows: 


Plasma | Plasma | RBC | RBC | RBC 


K N 
mEgq./L.| mEq./L.| mEq./L. mEq,/L. mEq./L.| mEq./L. 


4-12-51 | 
8:00 a.m. 107 3.3 68.7 8.7 82 42 
4-12-51 


7:10 P.m. 110 3.3 83.7 11 83 48 


These marked depressions of the plasma 
sodium, potassium and chlorides and of the red 
blood cell potassium were not believed to be 
due to simple dilution but were regarded as 
characteristic of adrenal cortical insufficiency. 
At 4:00 p.m. 300 cc. of 3 per cent saline and 
300 mm. of soluble desoxycorticosterone gluco- 


Adult Toxoplasmosis—Sexton et al. 


side were given intravenously. An additional 
300 cc. of 3 per cent saline was given at 7:00 P.M. 
Oral potassium chloride was given in an attempt 
to combat the hypopotassemia. Simultaneous 
urinary electrolyte studies were done which 
revealed marked depression of the sodium and 
chloride concentrations. 

At 12:00 p.m. the patient was weaker. Respira- 
tion was rapid and shallow. Blood pressure was 
96/70 mm. Hg. Respiration abruptly ceased at 
4:00 a.m. on April 13th. 

Permission to do a complete necropsy could 
not be obtained. The necropsy was limited to a 
single abdominal incision without removal of 
viscera. The abdominal viscera, heart and lungs 
were examined and specimens of tissues taken. 
Examination of the body revealed a few red 
1 cm. macular skin lesions as described on 
physical examination. The heart was of normal 
size, extremely soft and friable. Nothing could 
be felt in the lungs. The liver was enlarged, 
soft and yellow. Several small red depressed 
areas were on the surface. No other gross lesions 
were seen. The spleen was small, deep red and 
soft. No gross lesions were noted. The kidneys 
and adrenals were normal in size and showed 
no gross pathologic changes. A large amount of 
dark brown and deep red blood was present in 
the colon distal to the splenic flexure. No 
mucosal lesions were seen grossly. Visceral 
lymph nodes were small. 

Widespread focal myocarditis characterized 
by small areas of cellular infiltration by large 
and small mononuclear cells (Fig. 1) was seen 
in the microscopic sections of the heart. A few 
plasma cells and eosinophils were also seen. In 
many sections the muscle fibers showed cysts or 
pseudocysts packed with small spherical organ- 
isms. (Fig. 2.) Most of the affected fibers were in 
areas of focal myocarditis. In the lungs there 
was extensive edema some of which was gelatin- 
ous. The cells lining the alveoli were numerous 
but no parasites could be found in any of the 
sections. The interstitial tissue was thickened 
with fibroblasts and mononuclear cells. Sections 
of the spleen showed no significant changes. Ex- 
tensive fatty change was seen in the liver but no 
organisms were found. Some cellular infiltration 
was noted around the portal vessels. The lesions 
seen on gross examination were cavernous 
hemangiomas. Brain tissue obtained via a burr 
hole was submitted for animal inoculation. 


Microsections of the adrenals, colon and kidneys 


were negative. 
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Fic. 1. Photomicrograph of myocardium showing focal mononuclear infiltration 
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Fic. 2. Photomicrograph of myocardium showing parasitized myofibril. 


SEROLOGIC AND ANIMAL INOCULATION STUDIES 
FOR TOXOPLASMOSIS. 


The possibility that the patient was suffering 
with toxoplasmosis was considered from the 
time she became seriously ill. For serologic 
testing sera were obtained on the fourth, sixth 
and eighth days of illness (April 7th, 9th and 
11th). The “dye test” of Sabin and Feldman" 
was used and independently conducted by this 
laboratory and by Dr. Leon Jacobs of the 
National Microbiological Institute in Bethesda, 
Maryland. The titers were then checked post- 
mortem by Dr. Harry Feldman. Three pre- 
illness sera, the latest of which was taken just 
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two months before the onset, were on hand in 
frozen condition at this laboratory. The results 
of the testing of these and the tests run on sera 
taken during the course of the disease were as 
follows: 


Dye Test Titer 
3 pre-ilimess sera... .. all negative 
4th day of disease.................... 1:16 
6th day of disease.................... 1:64 
8th day of disease.................... 1:256 


Due to the rarity of the adult disease and to 
the recent development of serologic technics the 
observations of this patient were the first to be 
made early in the course of an adult infection. 
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A serologic response was evident as early as the 
fourth day of the disease. The only case previ- 
ously recognized sufficiently soon to allow 
serologic work to be done was that of Kass and 
associates.'! Here quite a different picture was 
obtained; a serum specimen taken on the four- 


TABLE I 
SUMMARY OF ANIMAL INOCULATION 
D Day of Positive 
“f Tissue Findings Result of 
Inoculated (after Inoculations 
inoculation) 
4 Whole blood 7th day Mice infected 
4 Spinal fluid 7th day Mice infected 
6 Whole blood 7th day Mice infected 
8 Spinal fluid 5th day Mice infected 
10* | Brain 5th day Mice infected 
10* | Spleen 5th day Mice infected 
10* | Liver 5th day Mice infected 
* Tissues taken postmortem. 


teenth day of the disease was without antitoxo- 
plasmic activity. The observations in the present 
case are more in accord with findings in labora- 
tory animals than are those of Finland. 

The fact that negative pre-illness sera from 
our patient were available made the findings in 
this case more significant. A large fraction of 
the population at large have sera which will 
give positive dye tests, with titers as high as 
those found in this patient. If this serologic 
method were to be useful in routine diagnosis, 
it would be necessary to make a series of tests 
assessing the results on the basis of changes in 
dye test titer rather than the absolute titer of any 
one test. Judging from the present case, as few 
as two days might show a significant change in 
titer. 

Since the recovery of organisms is the most 
convincing proof of diagnosis, several series of 
mice were inoculated with blood and spinal 
fluid from the patient. (Table 1.) The time 
interval required to demonstrate infection in the 
animals would probably be too long to provide 
information useful during the acute phase of the 
patient’s illness; but had the patient recovered, 
the diagnosis might have rested entirely upon 
the serologic and animal inoculation studies 
since clinical recognition is difficult at present. 

The first animal inoculation studies were 
begun on the fourth day of the illness during the 
patient’s first day in the hospital. Five mice were 
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inoculated intraperitoneally with from 0.5 to 
1 cc. of heparinized whole blood. Four of the 
five died within forty-eight hours. Toxoplasma 
were not found. The fifth showed toxoplasma in 
the peritoneal exudate ten days later. Five mice 
were also inoculated intraperitoneally with 
from .75 to 1 cc. of spinal fluid, and two mice 
received 0.02 cc. intracerebrally in addition to 
the intraperitoneal injection. Four of the five 
mice showed toxoplasma, the first being found 


positive on the tenth day after inoculation. 


Blood drawn on the sixth day of the illness 
was injected into mice in a similar manner using 
0.3 to 0.5 cc. of inoculum, and spinal fluid was 
injected into the mice on the eighth day of the 
disease. Infection in these mice became mani- 
fest after a short interval, as is shown in Table 1. 

Postmortem inoculations of brain, liver, spleen 
and lung tissues were made. These tissues were 
emulsified in about three volumes of physiologic 
saline and 0.25 to 0.5 cc. of the mixture injected 
intraperitoneally into each of four mice. With 
the exception of the mice inoculated with lung 
tissue, all became positive and were sacrificed 
or died. In the case of this series the failure to 
recover organisms was probably due to technical 
error in overheating the Waring blendor used 
for emulsifying some of the tissues. Infection 
was not observed in any of the control animals. 


PATHOLOGY OF DESCRIBED CASES 

The distribution of pathologic lesions is 
shown in Table 1. All adult cases have exhibited 
evidences of myocarditis. The lesions have 
varied from scarcely discernible microscopic 
lesions to gross areas of focal necrosis. Parasitized 
viable and necrotic myocardial fibrils with and 
without inflammatory changes have been ob- 
served. Fusiform interstitial collections of mono- 
nuclear cells with little change in the contiguous 
myocardium are frequent. Most of the patients 
have shown pseudocysts in the myocardium. 

Callahan" stated that the pathologic changes 
in the acquired form of the disease are more 
pronounced in the extraneural viscera in con- 
trast to the extensive destructive lesions in the 
central nervous system which characterizes the 
congenital infection. Most of the patients have 
shown hepatitis, splenitis and pneumonitis, the 
changes in the liver and spleen consisting of 
focal areas of inflammation with and without 
necrosis. 

In the lung the lesions are quite interesting. 
There is a proliferation of the alveolar lining 
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cells. These proliferating cells may be filled with 
parasites. Some of the alveoli contain a gelatin- 
ous exudate and parasites have also been 
described as lying free in the alveolar tissue. 
The interstitial tissue of the lung is generally 
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paucity and non-specificity in the inflammatory 
responses. Perhaps the most unique changes 
occur in the lungs which may direct suspicion 
toward toxoplasma in the pathologic studies of 
patients dying from obscure illnesses. 


TABLE II 
DISTRIBUTION OF LESIONS IN REPORTED CASES 
Pinkerton and | Pinkerton and 
Tissue oo Henderson Henderson Guimaraes | Kass et al. Present 
(Case 1) (Case 2) Case 

Myocarditis............... Present Present Present Present Present | Present 
Pneumonia................ Present Present Present ere 0 
Present Present Present Present | ....... 0 
Encephalitis or parasitism of 

Present Brain not ex- Presént Present | ....... Present 

| amined 

Visceral adenopathy (mesen- 

kh Present Present Present 0 
Parasitized alveolar cells....|; ...... Present Present Present |_....... 0 
Parasites in skeletal muscle. . . 0 0 0 0 Present 0 
Parasites in skin........... Present 0 0 0 
increased, this increase being due to fibroblasts DIAGNOSIS 


and mononuclear cells. 

Encephalitis has been described in three of 
the adult cases and was undoubtedly present in 
the case reported in this paper. The lesions have 
consisted of focal collections of small and large 
mononuclear cells and neutrophils usually dis- 
posed about blood vessels. Parasites may appear 
intra- or extracellularly and in pseudocysts. 
Involvement of the hypophysis cerebri was 
noted in the case reported by Guimaraes.'® 

Enlargement of the mesenteric lymph nodes 
has been noted in all patients except the one 
in this report. The patient reported by Pinkerton 
and Weinman had generalized lymphadenop- 
athy and they state that the microscopic lesions 
were similar to those noted in the liver and 
spleen (focal necrotic lesions). Interpretation 
of these changes is complicated by concomitant 
bartonellosis. Unfortunately, the microscopic 
appearance of the nodes in the other cases is not 
described. 

The parasites were observed in a microscopic 
section of the skin in the patient reported by 
Pinkerton and Weinman. Muscle biopsy with 
animal inoculation established the diagnosis in 
the case observed by Finland and associates. 

The most unusual features of the morphologic 
changes in the observed cases has been a relative 
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It is apparent from the foregoing discussion 
that the variegated symptomatology of adult 
toxoplasmosis renders clinical diagnosis exceed- 
ingly difficult. The signs and symptoms are 
tabulated in Table mm. 

The possibility of acute toxoplasmosis should 
be considered in any patient with an obscure 
illness characterized by a maculopapular skin 
eruption, sustained febrility, physical signs of 
pneumonia and evidences of deranged function 
of the central nervous system such as apathy, 
delirium, headache, convulsions and coma. The 
presence of normocytosis and negative bac- 
teriologic studies further strengthen this possi- 
bility. Admittedly, these are non-specific find- 
ings but they have been present with fair 
regularity in the observed acute cases. The 
absence of splenomegaly and the freedom of the 
palms, soles and scalp from skin lesions may be 
of some diagnostic aid. 

The diagnostic approach should include all 
available laboratory aids. Biopsy of a skin 
lesion may, as in the case reported by Pinkerton 
and Weinman, establish the diagnosis. Muscle 
biopsy established the diagnosis in the case 
observed by Kass and associates. The presence 
of the parasites in the alveoli, bronchi and 
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alveolar lining cells indicates that sputum ex- 
amination or animal inoculation with sputum 
might in some cases provide the diagnosis. 
Cutaneous skin tests employing toxoplasma 
antigen may be used but recent studies indicate 
that they are probably more valuable in infants 
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served in other cases that we believe they were 
due to toxoplasma. 

It may be stated that the sine qua non for 
accurate diagnosis is the identification of the 
organism. This may be accomplished either by 
fixed tissue studies or by animal transmission. 


TABLE 
SUMMARY OF AUTHENTICATED ADULT CASES OF ACUTE TOXOPLASMOSIS 
: Pinkerton and | Pinkerton and 
pe we and Henderson Henderson Guimaraes | Kass et al. Present 
einman (Case 1) (Case 2) Case 

22 50 43 18 60 47 
Not noted Male Female Male Female Female 
Not noted White White Colored White White 
Geographic locality....... Peru St. Louis area | St. Louis area Brazil Boston | Memphis 
Duration of illness........ 12 days 12 days 28 days 37 days 72 days 10 days 
Present Present Present Present Present Present 
EA a Present Present Present Present Present Present 
Nausea, vomiting........ No No Present Not stated No Present 
0 0 Present Present No Present 
Dysphagia.............. 0 0 0 Present No Present 
Skin eruption............ Present Present Present Not stated Present Present 
Duration of eruption...... Not stated 13 days Not stated Not stated 11 days 7 days 
Convulsions............. No No No Not stated No Present 
No Present Present Present Present Present 
No Present Not stated Present Present Present 
0 err Not stated Present Present Present Present Present 
Abdominal distention.....| Not stated No Present Not stated No Present 
Not stated Present Not stated Present No Present 
Tachycardia............ Not stated Present Not stated Present Present Present 
Tachypnea.............. Not stated Present Present Present Present Present 
Animal transmission..... . | No No Present No Present Present 


and children and in the chronic or subacute 
phase of an acquired infection in which sufficient 
time has elapsed to permit dermal hypersensi- 
tivity to develop. 

The in vitro toxoplasma-neutralizing antibody 
test of Sabin and Feldman"* may be helpful in 
diagnosis. Frequent dye test titrations may 
strengthen the diagnosis by showing a gradual 
rise in titer. 

A complement fixation test has been devised 
by Warren and Sabin,'’* and improved upon by 
Warren and Russ.”® Recent studies and ob- 
servations suggest this test may be of value in 
the early stages of the disease, particularly if a 
rising titer is demonstrable. 

Available laboratory studies on the blood and 
spinal fluid of the observed acute cases are of 
little aid. The initial leukopenia displayed by 
the patient in this report remains inexplicable. 
It could have been drug induced. The skin 
lesions, however, so closely mimic those ob- 


The former method has the advantages of being 
simpler and requiring less time with study tissues 
such as skin, lymph nodes and muscles. Mice or 
guinea pigs may be used for animal inoculation. 
Control animals should always be studied be- 
cause of the spontaneous occurrence of the 
infection in these animals, particularly in guinea 
pigs. 
The differential diagnosis includes rickettsial 
diseases, infectious mononucleosis, drug erup- 
tions, Chagas’ disease, atypical pneumonia, 
viral encephalitis and encephalomyelitis, trich- 
inosis, meningococcemia, bronchopneumonia 
and other bacterial infections with toxic ex- 
anthemas, typhoid fever, bacillary dysentery, 
rheumatic fever with purpura rheumatica, 
Oroya fever, psittacosis, tularemia and acute 
brucellosis. 

The following classification of the adult form 
of the infection is proposed: (1) acute exanthem- 
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atous form; (2) chronic form: asymptomatic, 
symptomatic. 

It is believed that all of the six cases in this 
report are examples of the acute exanthematous 
form of the disease even though a rash was not 
described in Guimaraes’ case. All of these 
patients, with the exception of the case ob- 
served by Kass and associates, were acutely ill 
and pursued a fulminant course. The average 
duration of the illness was twenty-six days. If 
the latter case is excluded, this average drops 
to nineteen days. 

One of the laboratory infections reported by 
Strom had lymphadenopathy as a prominent 
feature while the cutaneous lesions were less 
conspicuous, occurring later in the course of the 
disease. This patient plus those reported by 
Magnusson in which lymph node enlargement 
was prominent are the basis for assuming that 
an acute glandular form of the disease may exist. 

The evidence in favor of chronic latent toxo- 
plasmosis, aside from that in mothers giving 
birth to toxoplasmic infants, is inferential. 
Frenkel® states that chronic latent infections 
have been demonstrated in animals and the 
presence of acute chorioretinitis in patients with 
scars compatible with pre-existing toxoplasmic 
infection suggests the existence of a latent stage. 
Furthermore, animals experimentally infected 
have been observed to become asymptomatic 
carriers. Pseudocysts compatible with those of 
toxoplasma infection have been found in 
routine autopsy studies.® 

Serologic studies in patients with latent or 
active chorioretinitis have suggested a toxo- 
plasmic etiology for the ocular lesions. This, 
together with the observations of Magnusson, 
Russell and Callahan, suggests a chronic symp- 
tomatic stage of the disease in the adult. 


TREATMENT 

No therapeutic agent has proved effective 
against human toxoplasmosis although activity 
against animal toxoplasmosis has been ascribed 
to sulfonamides, aureomycin, sulfones and endo- 
chin. A number of drugs active against bacterial 
or other protozoan infections have been found 
ineffective by various investigators and this 
group includes such compounds as penicillin, 
streptomycin, chloromycetin, quinacrine and 
many others. 

Sabin and Warren”! have demonstrated that 
sulfathiazole and sulfapyridine, while ineffective 
in vitro, suppress or inhibit toxoplasma in vivo. 
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Large doses appeared to cure the infection in 
some mice, particularly those given small doses 
of inoculum. Withdrawal of the suppressive 
doses was followed by death of the animals 
although survival time was increased. Other 
investigators have utilized most of the common 
sulfonamides in animal toxoplasmosis and sulfa- 
diazine would appear to be the drug of choice 
due to its low toxicity. 

Aureomycin was reported ineffective in 
animal toxoplasmosis by Frenkel* but Sum- 
mers** reported it about as effective as sulfa- 
thiazole. Unpublished experiments by one of 
the authors of this paper indicate some activity 
for this antibiotic. 

Sulfones in general have been found active. 
Summers” reported activity for p,p-diamino- 
diphenylsulfone but this drug is highly toxic. 
Biocca in a series of papers, one of which is 
cited,** attributed activity to a series of sulfone 
compounds, most of which are not available for 
human use in this country. Very recently Cross** 
reported cures in mice using two sulfones, 
diasone and promin, both of which are used 
in leprosy and tuberculosis. It should be added 
that further tests are necessary to evaluate the 
sulfones in comparison with the sulfonamides 
and the success of Cross with diasone and 
promin has not been confirmed in experiments 
by one of the authors. 

Gingrich and Darrow* reported activity 
comparing favorably with sulfadiazine for 
endochin (3-heptyl-7-methoxy-2-methyl-4- 
quinolinol). Further evaluation is necessary but 
their experiments open a new drug family for 
investigation. 

It would appear that no therapeutic agent 
has been found with sufficient activity in animal 
toxoplasmosis to promise great success in the 
human disease. The patient observed by Kass 
and associates received sulfonamides for about 
fourteen days without favorable response. It is 
believed that the patient in the present report 
had a fair trial of aureomycin and chloromyce- 
tin. Similarly, it would appear that the case 
observed by Kass et al. had a fair trial of 
aureomycin, streptomycin, sulfonamides, peni- 
cillin and also ACTH. 

Patients with infantile ocular toxoplasmosis 
have been treated with gradually increasing 
doses of toxoplasma antigen with results difficult 
to interpret.® It is not believed that this form 
of therapy would be of any avail in the acute 
adult form of the infection. 
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The only available therapeutic agents for 
which there is experimental reason to anticipate 
success are the sulfonamides, aureomycin and 
the sulfones. It is therefore believed that they 
should be given in heavy dosages and adminis- 
tration should be continued over long periods 
of time. If the suppressive effect which the 
drugs exert in experimental infections is present 
in the human being, it is possible that this 
suppressive action might attenuate the symp- 
tomatology to the extent that spontaneous 
recovery could occur. 


COMMENT 


The diagnosis of toxoplasmosis in the case 
reported herein was established largely because 
the patient had been working with toxoplasma 
and because of the availability of personnel 
trained in applying the diagnostic aids which 
establish the diagnosis. It is of interest that 
tissue studies disclosed the parasite in only one 
tissue, the myocardium. Specimens of spleen 
and liver yielded the organisms when injected 
into animals but no lesions or parasites were 
found in the microscopic sections of these 
tissues. Detection of the organisms in tissue 
sections is difficult. The search should be 
meticulous and should be made by individuals 
trained for their detection. It is easy to conceive 
of a fatal case of acute toxoplasmosis escaping 
both clinical and pathologic recognition. 

It is of further interest that parasites were 
recovered (by animal transmission) from the 
spinal fluid of this patient on the fourth and 
ninth days of her illness. The spinal fluid pres- 
sure was normal on both occasions, and even 
though the protein was slightly increased, no 
cells were found in the specimen secured on the 
ninth day. It is probable, therefore, that ex- 
tensive central nervous system involvement 
may exist in the early stages of the disease with 
minimal spinal fluid abnormalities. Apathy, 
delirium, convulsions, generalized muscular 
hypertonicity, headache and unresponsiveness 
of the fever to antipyretics in this and other 
patients suggest profound involvement of the 
central nervous system. One of the patients 
described by Pinkerton and Henderson ex- 
perienced impairment of hearing and blurring 
of vision. Guimaraes’ patient became aphonic 
with is of both lower extremities. It is 
believed, therefore, that the disease in the adult 
differs from the infantile infection only in that 
it is acute and fulminant and that adequate 
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time does not elapse for the development of the 
advanced central nervous system lesions and 
spinal fluid findings which characterize the 
infantile infection. It is possible that the pro- 
tective and supportive influences of the maternal 
organisms sustain the infected growing embryo 
until the infection partakes of the subacute and 
chronic features known to characterize the 
infantile form. The patient referred to by 
Callahan and the one reported by Guimaraes 
had extensive cerebral lesions. Frenkel has 
suggested that the extensive central nervous 
system involvement in the infantile cases may 
be due to an acquired immunity which protects 
the extraneural viscera, but due to the poor 
diffusion of antibody into the nervous tissues the 
disease progresses in the brain substance. 

All of the adult patients with acute cases 
have had myocarditis. This may be in part 
responsible for the regular presence of a tachy- 
cardia. The patient in this report displayed a 
remarkable lability in her blood pressure which 
may have been due to the myocarditis. 

One can only speculate regarding the epi- 
demiology of the adult infections. Pinkerton 
and Henderson" suggested the possibility of 
tick or other arthropod transmission of the 
disease. They also suggested the possibility of 
droplet infection inasmuch as the parasites 
have been found in the alveoli, bronchi and 
lining alveolar cells. The presence of known 
mesenteric lymphadenopathy in four of the 
observed cases is possibly significant, particularly 
in view of the fact that peripheral node enlarge- 
ment was observed only in the case complicated 
by bartonellosis. This together with the almost 
constant involvement of the liver and spleen, 
the rectal bleeding in our case, the presence of 
petechiae in the gastric mucosa in the patient 
reported by Guimaraes and the fact that the 
infection can be transmitted to animals by 
feeding infected material suggests that human 
infection may be acquired via the gastrointes- 
tinal tract. 

e involvement of the pituitary gland in the 
case reported by Guimaraes indicates that 
toxoplasmosis is probably capable of causing 
acute pituitary insufficiency. Indeed, the symp- 
tomatology may conceivably be as protean as 
the function of the involved tissues. 

The handling of toxoplasma in the laboratory 
has not pr@viously been regarded as hazardous. 
Although no accident was reported, the circum- 
stances surrounding the infection in this patient 
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indicates a laboratory infection. The reports of 
Magnusson, although not supported by animal 
confirmation, lend credence to this possibility. 
In any case, we believe that institution of rigid 
precautionary measures in handling toxoplasma 
is justified and that baseline serologic studies 
should be done on all toxoplasma workers. 


SUMMARY 


1. The first fatal laboratory infection due to 
toxoplasma is reported. This is the sixth case of 
adult toxoplasmosis in which the infection has 
been authenticated by identification of the 
organism. 

2. A review of the available literature on the 
adult form of the infection is presented. 

3. The pathology, diagnosis, treatment and 
epidemiology of the adult form of the disease 
are briefly considered. 

4. An attempt is made to synthesize the 
clinical picture which the adult infection 
presents. 

5. Rigid precautions in handling the organ- 
isms are recommended. 
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Hormone-Producing Adrenal-Cortical 
Carcinoma with Dominant Edema’ 


Venous Pressure Curve Characteristic of Hypervolemia 


Wituiam M. Hirtzic, m.p. and DoNALD J. ROSENTHAL, M.D. 
New York, New York 


ORMONE-PRODUCING tumors of the ad- 
H renal cortex are quite infrequent, 
especially in the adult male.'~* Most 
unusual of all are the cases of a hormone- 
producing adrenal-cortical tumor in which 
the outstanding symptoms and signs are due pri- 
marily to a disordered electrolyte metabolism.*~® 
It is the purpose of this communication to 
present an interesting case of adrenal-cortical 
carcinoma with generalized edema in a male. 
The edema, which paralleled the patient’s salt 
intake, dominated the other unusual clinical 
features. This symptom, combined with a 
venous pressure curve which had not infre- 
quently been observed’ in the hypervolemia of 
uncomplicated polycythemia, led to early 
recognition of an adrenal tumor of the type 
which produces excessive amounts of a DOCA- 
like hormone. 


CASE REPORT 


A. U. (Chart No. 599270), a fifty-nine year 
old Mulatto bellhop, was admitted to the Mount 
Sinai Hospital in February, 1949, with com- 
plaints of swelling of his abdomen and face, and 
a weight gain of 20 pounds during the five weeks 
before admission. One week and again one day 
before hospitalization he had noticed evening 
ankle edema. There was a feeling of tightness 
in his face associated with puffiness of the 
features. His physician had given him four 
intramuscular injections of a mercurial diuretic. 
Each injection had been followed by a copious 
diuresis and diminution in the size of his ab- 
domen. Mild dyspnea developed on effort for 
the first time three days before the patient came 
to the hospital. | 

There was no past history of tuberculosis, 
rheumatic fever, syphilis or diabetes. Family 


history was non-contributory. Systemic review 
was negative except for a history of lessened 
libido with moderate impotence for the preced- 
ing six months. 

Physical examination showed a well de- 
veloped, well nourished Mulatto male in no 
distress but appearing chronically ill. There 
was definite swelling of the face and the soft 
tissues of the neck. Both mid-temporal fossae 
were unusually prominent (Fig. 1A and B), 
presenting symmetric convex protuberances 
about 1 inch in diameter. No induration or 
masses could be felt in these regions, however. 
The skin was clear and of normal texture and 
color. There was no cyanosis. The fundi showed 
mild arteriolar narrowing with a slightly in- 
creased light reflex and slight indentation of the 
veins. No exudates or hemorrhages were seen 
and the optic nerve heads appeared normal. 
There was no exophthalmos. The thyroid was 
not palpable. The neck veins were quite dis- 
tended although they seemed to fill from above. 
There was no obvious hepatojugular reflux or 
abnormal venous pulsation. There was no 
lymphadenopathy. The lungs were clear to 
percussion and auscultation. The heart was not 
enlarged and the cardiac sounds were of good 
quality. There was a soft, grade 1 apical systolic 
murmur and the aortic second sound was 
greater than the pulmonic. The heart rate was 
regular. The blood pressure was 160/95 in 
each arm. There was no pulsus paradoxus. The 
abdomen was soft, distended and tympanitic, 
with no signs of free fluid in the peritoneal 
cavity. A smooth, sharp, moderately firm liver 
edge was felt 5 cm. below the right costal 
margin. There were no dilated veins or striae 
over the abdomen. No masses or other viscera 
were palpable. The genitalia appeared normal. 


* From the Second Medical Service, the Mount Sinai Hospital, New York, N. Y. 
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Rectal examination revealed a normal-sized, 
moderately firm prostate without any rectal 
masses or shelf. There was 2 plus edema of the 
feet and ankles but the extremities were other- 
wise normal. Neurologic examination was 
negative. 

The patient’s temperature on admission was 
99.2°F 
an afebrile one. His hemoglobin was 15.2 gm., 
with 5.06 million red blood cells per cu. mm. 
The white cell count was 9,000 per cu. mm. 
with 82 per cent segmented neutrophils, 5 per 
cent non-segmented neutrophils, 10 per cent 
lymphocytes, 2 per cent eosinophils and 1 per 
cent monocytes. Urinalysis on admission was 
negative. The erythrocyte sedimentation rate 
was 3 mm. in one hour. The stool was negative 
for occult blood by the guaiac test. The blood 
urea nitrogen was 15 mg. per 100 cc., fasting 
blood sugar was 88 mg. per cent and the total 
protein was 7.4 gm. per cent, with an A/G parti- 
tion of 4.6/2.8. The basal metabolic rate was 
plus 2 per cent. An electrocardiogram revealed 
only left axis deviation. X-ray of the chest, other 
than demonstrating an old pleural adhesion on 
the left side, was negative. The heart was not 
enlarged; and although a roentgenkymogram 
showed reduced pulsations over the left ventricu- 
lar contour, the wave form was normal. 

Upon admission to the hospital the history of 
facial swelling, edema and dyspnea in the ab- 
sence of a history of previous heart disease, 
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. and his entire course in the hospital was _. 
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Fic. 1. A, portrait of patient before operation; note the moon-like facies. B, oblique view to 
demonstrate the unusual localized and bulging prominence within the suprazygomatic 
fossa. 


together with the physical findings of an obvious 
venous plethora, with normal lungs on ausculta- 
tion, led to a tentative diagnosis of constrictive 
pericarditis. The first suspicion that this diag- 
nosis was improbable was aroused by the 
results of the venous pressure curve determina- 
tions. These measurements were carried out 
in the antecubital and superficial jugular veins 
several times and on each occasion disclosed a 
pattern which did not conform to the type 
usually seen in constrictive pericarditis. On the 
basis of experience gained in a series of thirty 
cases of constrictive pericarditis*® not only is the 
initial venous pressure usually elevated in this 
condition but also the height of the venous 
column continues to rise progressively during 
an arbitrary one-minute period of abdominal 
compression. In this patient, however, the 
venous pressure curve was not only dissimilar 
to those venous pressure patterns observed in 
classical cases of constrictive pericarditis but 
also it actually resembled very closely the 
venous pressure curves obtained not infrequently 
in cases of polycythemia vera free from obvious 
cardiovascular complications. As in polycy- 
themia, the venous pressure curve in this in- 
stance consisted of a normal initial pressure 
followed by a transient rise of about 4 to 5 cm. 
during the one-minute period of abdominal 
compression. The gradual rise which occurred 
only at the onset of the application of abdominal 
pressure was, despite maintained abdominal 
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compression, followed by a fall to a level below 
the normal initial venous pressure. 

Fortified by this observation, namely, an ap- 
parent plethora of the venous system (which 
was indirect evidence of an increased circulating 
blood volume), a presumptive diagnosis of 
atypical Cushing’s syndrome due to a tumor 
producing a DOCA-like hormone was sug- 
gested. This was supported by the following 
clinical features: (1) the “‘moon-shaped” face 
with the peculiar prominences in both supra- 
zygomatic fossae; (2) the mild arterial hyper- 
tension (160-190/90-110); (3) the recent loss 
of libido and potency; and (4) the generalized 
edema. 

Other routine studies were carried out and 
these failed to reveal any of the usual causes of 
generalized edema. The patient’s circulatory 
dynamics, as mentioned heretofore, including 
the circulation time with decholin, were re- 
peatedly normal. The patient had no hypopro- 
teinemia, and hepatic and renal function tests 
revealed no significant dysfunction of these 
organs. A complete ear, nose and throat ex- 
- amination, x-rays of the alimentary canal, chest 
and long bones, and intravenous pyelogram 
were reported negative, and there was no roent- 
genographic evidence of osteoporosis. A sternal 
marrow puncture revealed a normally active 
marrow without tumor cells. 

The patient was then intensively studied to 
determine whether an adrenocortical neoplasm 
was present. 

1. The intravenous blood volume measure- 
ments, utilizing T-1824 dye, revealed an in- 
crease in the plasma volume of 7 per cent above 
the calculated norm, an increase in the red cell 
volume of 48 per cent and an increase in the 
total blood volume of 26 per cent. Since this 
determination was made following a period of 
marked diuresis and negative water balance, it 
was thought that the actual plasma volume had 
previously been even higher than the one 
recorded heretofore. 

2. A glucose tolerance test revealed a 
diminished sugar tolerance. The blood sugar 
curve was as follows: fasting, 77 mg. per cent; 
one-half hour, 220 mg. per cent; one hour, 
218 mg. per cent; two hours, 224 mg. per cent; 
three hours, 120 mg. per cent. 

3. The patient’s serum sodium level was 
145 mEq./L., the potassium 6.2 mEq./L. and 
his chlorides 107 mEq./L. (The potassium level 
rechecked at a later date was again 6.1 mEq./L.) 
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A salt tolerance test? was done but the results 


were equivocal. It was noted that on the normal 


ward diet, containing approximately 9 to 
10 gm. of sodium per day, the patient gained 
weight from fluid accumulation at an alarming 
rate and suffered severely due to intensification 
of his previous complaints. A 200 mg. low salt 
diet plus occasional mercurial diuretics and bed 
rest improved his condition tremendously. His 
weight fell by almost 1 pound per day, the 
edema of his face and abdomen diminished 
markedly, his symptoms abated promptly and 
his sense of well-being improved considerably 
until anorexia developed a few weeks after 
admission. 

4. His 17-ketosteroid excretion was 18.3 mg. 
in twenty-four hours, a normal result. The 
urinary 11-oxycorticosteroid excretion was also 
normal, 2.4 mg. per twenty-four-hour period, 
and did not change significantly following the 
administration of adrenocorticotropic hormone. 
Androgen and estrogen assays were not done. 
However, Dr. Soffer did detect?* in the urine an 
abnormal steroid, A*® androstadienone-17, but 
at the time this was found its exact significance 
was not known. 

5. Finally, despite the normal intravenous 
pyelogram, the patient was subjected to peri- 
renal air insufflation on the right side, followed 
immediately by the intravenous injection of 
diodrast. Laminagrams of the right kidney area 
revealed the presence of a large mass adjacent 
to the superior pole of the right kidney. Retro- 
grade pyelography was then performed on the 
right side. This showed that the right kidney 
was small with a normal pelvis and calyceal 
structure, but a definite mass above the kidney 
was visualized. Perirenal insufflation was subse- 
quently done on the left side and this demon- 
strated what appeared to be a normal left 
adrenal gland. 

6. Since a right adrenal tumor had been 
demonstrated, a histamine test was carried out 
in order to exclude the presence of a pheo- 
chromocytoma. This test was negative. 

Adrenal exploration was considered advisable 
and the patient was prepared for surgery. To 
avoid severe adrenal insufficiency following 
extirpation of the tumor,®!® the patient was 
given lipo- and aqueous adrenal-cortical extract 
on the morning of operation and preparations 
were made to continue replacement therapy 
after the operation, if needed. 

On April 19th through a right lumbar incision 
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glistening fatty appearance of the mass, the thin capsule and the areas of necrosis. 


Fic. 3. Microscopic appearance of the tumor demonstrating its marked cellu- 
larity, the grouping of the cells into nests, the prominent capillaries, the cell 


atypism and the mitotic figures. 


exploration of the right adrenal gland was 
carried out and a large, orange-sized tumor 
overrun by numerous blood vessels was found 
just above the right kidney. The tumor was ad- 
herent to the diaphragm. Several enlarged 
lymph nodes extending superiorly toward the 
diaphragm were also seen. After ligating the 
vascular pedicle of the tumor and dissecting it 


free from the diaphragm the main tumor mass,” 


together with the enlarged nodes, was removed. 
The tumor was an irregularly shaped, nodu- 


MARCH, 1953 


lar, soft neoplastic mass weighing 144 gm. 
(Fig. 2.) It was completely enclosed in a thin 
fibrous capsule which contained multiple small 
foci of roughening and adhesions. There was a 
peripheral nodule 2 by 1.5 cm. which was com- 
posed of soft tissue rich in lipoid material. The 
cross section of the remainder of the tumor 
measured 6 by 3 cm. and was composed of a 
fairly homogeneous, grayish soft tumor mass 
with occasional nodular foci and with very fine 
fibrous tissue trabeculations. There were irregu- 
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lar yellowish gray areas of necrosis and ill- 
defined areas of hyperemia. On microscopic 
section the tumor proved to be an adrenal- 
cortical carcinoma. (Fig. 3.) 

Postoperatively the patient had an unevent- 
ful course, showing no signs of adrenal insuff- 
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only a trace of the A**-androstadienone-1 7 
could be detected. 

The most striking change, however, was seen 
in the patient’s ability to excrete sodium and to 
maintain a constant body weight. Before the 
removal of the main tumor mass the patient 
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Fic. 4. Patient’s weight chart during his first hospital admission showing: Before operation: (1) rapid 
gain in weight on a regular diet with normal dietary sodium levels during his first twelve days at the 
hospital; (2) the progressive loss in weight during the following twenty-eight days due to sodium 
restriction and mercurial diuresis; (3) the less dramatic weight gain during the immediate preopera- 
tive period when he was returned to a regular diet (but his caloric intake was small due to progres- 
sively increasing anorexia). After operation: the ability to maintain a constant weight despite return 
of appetite combined with high sodium intake immediately after removal of primary tumor. 


ciency and receiving adrenal extract only for 
the first twenty-four hours after operation. This 
was considered to be presumptive evidence of 
the presence of functioning metastases. 

After the incision had healed, several meta- 
bolic studies were repeated. Blood volume de- 
termination then revealed a plasma volume 
13 per cent above normal, a red cell volume 
which was 8 per cent below normal and a total 
blood volume which was only 4 per cent above 
normal. The patient’s hematocrit then was only 
40 per cent compared to a preoperative level 
of 55 per cent. The sodium, potassium and 
chloride values were still within normal limits. 
The 11-oxycorticosteroids and the 17-keto- 
steroids in the urine were approximately the 
same as they had been preoperatively, but 


was unable to tolerate even the normal ward 
diet, gaining weight and becoming markedly 
edematous rapidly. After the operation his 
weight remained stationary and no edema 
appeared even after the addition of 9 extra 
grams of sodium chloride daily to the normal 
ward diet (a total of 19 to 20 gm. of salt daily). 
This change was most dramatic and indicated 
a definite relationship between the removal of 
the tumor and the patient’s ability to excrete 
sodium chloride. (Fig. 4.) He felt well and was 
discharged from the hospital on May 20th. 

He was readmitted to the hospital on July 
18th, two months after discharge. His com- 
plaints were exactly the same as they had been 
on the first admission: rapid gain in weight, 
swelling of the legs, face and abdomen, dyspnea 
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and weakness. He had been in fairly good 
health for only two or three weeks. 

Physical examination was essentially the 
same as it had been during the first admission, 
with the exception that this time there was a 
suggestion of a mass in the right upper quadrant 
of the abdomen just below the liver. The patient 
had marked swelling of the face, neck and 
abdomen, and unusual prominence of both 
suprazygomatic regions was again seen. His 
blood pressure was 160/100. In addition 
there was 4 plus pitting edema of both lower 
extremities. 

His hemoglobin was 14.5 gm., with 4.47 
million red cells per cu. mm. The white cell 
count was 9,900, with a normal differential. 
Urine examinations showed 0-3 plus glycosuria 
on different occasions and his fasting blood 
sugar was 130 mg. per cent. The sodium of the 
serum was 143 mEq./L., potassium was now 
4.1 mEq./L. and chlorides 105 mEq./L. The 
hematocrit was only 39 per cent. Chest x-ray 
showed a small scalloped nodule beneath the 
pleura over the outer part of the apex of the left 
lung. Review of the films taken during his first 
admission failed to reveal this nodule and it was 
interpreted as a new metastatic deposit. The 
urinary steroid studies again showed normal 
17-ketosteroid and 11-oxycorticosteroid excre- 
tions, but the output of the A*:5-androstadienone- 
17 was even higher than‘before the operation. 
The glucose tolerance test revealed a diabetic 
type of tolerance curve. 

It was obvious that the patient was suffering 
from a recurrence and metastases of the adrenal 
carcinoma. The edema and weight gain were 
again easily controlled by a low sodium diet and 
frequent injections of a mercurial diuretic. In- 
tensive radiotherapy was given to the left chest 
and the upper abdomen but his course was 
progressively downhill and he died in his sleep 
on September 25th. 

At autopsy the body was that of a fifty-nine 
year old Mulatto male who measured 166 cm. 
in length and weighed approximately 145 
pounds. There was a fullness of the face and 
neck out of proportion to the rest of the body 
configuration and there was 1 plus ankle edema 
bilaterally. Over the right flank was a 25 cm. 
recently healed surgical scar. The genitalia were 
those of a normal circumcised male. 

There was no free fluid in the peritoneal 
cavity. The pleural cavities contained no free 
fluid but the left cavity was entirely obliterated 
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by easily broken fibrous adhesions and the right 
was obliterated posteriorly in the upper portion. 
The pericardial sac was attached everywhere to 
the epicardium by thin fibrous adhesions which 
completely obliterated the sac but did not 
cause evident constriction. The heart showed no 
significant abnormalities other than slight hyper- 
trophy of the left ventricular wall. The aorta 
showed a small amount of sclerosis. The ex- 
ternal surfaces of the lungs were studded with 
small (3 to 5 mm.) round tumor masses which 
were especially numerous on the pleural surfaces 
of both upper lobes. The right upper and middle 
lobes and the left upper lobe contained several 
tumor nodules, usually in relation to bronchi. 
The left upper lobe was the seat of an extensive 
pneumonia. 

There were about a dozen 5 mm. nodules of 
tumor tissue studding the surface of the liver. 
On section the organ was of normal color, with 
an occasional small tumor nodule scattered 
throughout the parenchyma. Two large lymph 
nodes were found in the anterior leaf of the 
lesser omentum and these were completely re- 
placed by soft gray-white tumor tissue. There 
was also a smaller chain of metastatic nodes 
behind the abdominal and thoracic aorta. 

The left adrenal gland was smaller than 
normal due to diminution in cortical tissue. 
The cortex was orange-yellow in color and the 
medullary tissue was autolyzed. The right 
adrenal gland, which had been surgically re- 
moved, was replaced by a mass of soft, necrotic, 
gray tumor tissue which measured about 5 cm. 
in diameter. This mass was fixed posteriorly to 
the diaphragm and to the parietal peritoneum 
underlying the surgical scar on the skin. The 
mass was also attached to the upper pole of the 
right kidney. The left kidney weighed 135 gm. 
The urinary system was otherwise grossly 
normal. The gastrointestinal tract exhibited no 
significant abnormalities other than one tumor- 
filled lymph node with a necrotic center in the 
mesentery of the ileum, and several polyps in 
the colon. The marrow of the lumbar vertebrae 
was normal in color but was contained by bone 
which showed a moderate degree of osteoporo- 
sis. The pancreas and thyroid were normal. 

The recurrent tumor in the right adrenal 
region had a microscopic appearance identical 
with the surgical specimen removed previously. 
The tumor had extended directly into the right 
kidney. Metastases were found in the lungs, 
pleura, liver, regional lymph nodes, mesentery 


384 


and in one area on the serosa of the colon. One 
metastasis was found in the left adrenal gland 
and section of the lumbar vertebrae showed 
metastases which were not sclerotic in reaction. 
There was marked fatty infiltration in the liver, 
with some fibrosis around the duct system. 
There was little spermatogenesis in the testes, 
with a moderate degree of testicular atrophy. 
The pituitary was normal. 


COMMENTS 


The case presented in this report is of interest 
because, of all the manifestations of hyper- 
corticoidism, the one which was of paramount 
importance in this patient was a disturbance 


in electrolyte and water metabolism. When one | 


correlates the patient’s weight and severity of 
edema with his sodium intake and observes the 
effect of removal of the primary tumor (Fig. 4), 
there can be little doubt that the tumor was in 
some way responsible for the marked sodium 
and water retention which the patient displayed. 
Such a profound change in electrolyte metab- 
olism, dominating the entire clinical picture, 
has not to the best of our knowledge been 
reported previously. 

Kepler!? in 1933 described a woman with 
hyperfunction of the adrenal cortex who had 
low serum potassium, low chloride, high CO, 
combining power and normal serum sodium. 
McQuarrie!® in 1937 and Goldzieher‘ in 1939 
each reported a case of Cushing’s syndrome, 
and in both patients the serum sodium was 
elevated and the potassium depressed. McQuar- 
rie’s patient had alkalosis with elevated CO, 
and depressed serum chloride, and he contrasted 
the findings in his case with those found in the 
usual case of adrenal insufficiency. Goldzieher, 
too, speculated that if in Addison’s disease the 
main physiologic defect was a diminished or 
absent production of a hormone similar to 
desoxycorticosterone, then in hyperfunctioning 
states of the adrenal cortex this substance should 
be produced in excessive amounts; and the 
chemical findings he obtained in his patient 
should be expected. The simple fact is, however, 
that patients with Cushing’s syndrome display- 
- ing gross alterations in the serum sodium or 
potassium levels are quite uncommon. Loeb," 
reviewing a large series of cases from Presby- 
terian Hospital, was unable to find one with 
significant alterations in the blood sodium or 
potassium content. Soffer? reviewed forty-five 
cases and found only fourteen with definitely 
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eleyated serum sodium, three more in which 
the elevation of the sodium was questionable, 
five cases with depressed blood chloride and 
eight cases with reduced serum potassium. 
Willson, Power and Kepler,® reporting on thirty 
cases of adrenal-cortical tumor or hyperplasia, 
mention that in only three of the cases were 
there any marked changes in the electrolyte 
pattern. 

Whether or not the concentration of sodium 
in the serum increases, there may be an increase 
in total body sodium in Cushing’s syndrome.®:'® 
This would tend to cause a progressive accumu- 
lation of edema fluid just as one sees due to 
overmedication with salt and desoxycorticoste- 
rone in Addison’s disease. This actually took 
place in our patient. 

Although some edema is found commonly in 
Cushing’s syndrome,*!*:'® edema rarely plays 
an important role in the clinical picture.'® Re- 
view of the literature reveals only one other case 
of a functioning adrenal tumor or hyperplasia 
in which edema was of some importance. Cecil!’ 
in 1933 reported a thirty-one year old woman 
who complained of loss of libido, amenorrhea, 
weight gain of 20 pounds in four months, 
dyspnea and edema of her ankles and legs. 
The edema increased at the times her menstrual 
periods normally would have occurred. She 
had hirsutism but no enlargement of the clitoris 
and, in addition, was noted to have hyper- 
tension, albuminuria, glycosuria and marked 
edema of the lower and to a lesser extent of the 
upper extremities. She had no signs of con- 
gestive heart failure. She was found to have a 
malignant tumor of the left adrenal gland 
which had metastasized widely and had in- 
vaded the inferior vena cava. Thus it may be 
assumed that as far as can be determined this 
woman, too, had adrenal-cortical carcinoma 
with massive edema but the fluctuation with 
expected menstrual periods suggests that the 
fluid retention was related to an estrogen effect 
as well as to a salt-retaining factor elaborated 
by the tumor. Crooke'® in 1947 also described 
a woman with an adrenal tumor and massive 


‘edema of the lower half of the body, and a 


similar patient was seen in this hospital in 1947. 
However, in both of these patients the edema 
was secondary to complete occlusion of the 
inferior vena cava by tumor tissue. 

Soffer® in 1944 suggested that massive edema 
was not seen more regularly in Cushing’s syn- 
drome because the DOCA-like hormone was 
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metabolized or converted in some way -into a 
substance with no electrolyte activity. He showed 
that the sodium retention which followed in- 
jection of salt solutions into normal subjects who 
had been premedicated with desoxycorticos- 
terone acetate did not occur in patients with 
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whereas normal subjects can tolerate much 
larger doses of the drug without untoward 
effects. The results of the salt tolerance tests in 
our patient were equivocal. Perhaps the so- 
called ‘‘conversion” mechanism was not func- 
tioning well in his case so that the large amounts 
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Fic. 5. Diagram of characteristic venous pressure curves obtained in various 
conditions during one minute of maintained manual compression of the right 
upper abdomen. The venous pressure curve (B) simulates closely the patterns of 
the venous pressure curves obtained in uncomplicated polycythemia vera with 
a high circulating blood volume. Such a curve may be regarded as a character- 


istic sign of hypervolemia. 
Cushing’s syndrome. Other workers have shown 
that continued injection of DOCA into normal 
animals eventually results in a state of “‘fastness”’ 
or resistance to the normal pharmacologic 
effects of the drug. It is well known that patients 
with Addison’s disease may be easily thrown 
into heart failure by overmedication with DOCA 
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of a salt-retaining hormone produced by the 
carcinoma led to retention of dietary sodium and 
accumulation of edema fluid. In his case no 
‘“‘fastness” to the continuous production of 
DOCA apparently had developed. 

The measurements of this patient’s circulatory 
dynamics were interesting and worthy of further 
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discussion. As already mentioned, jugular and 
antecubital venous pressure determinations'® 
ruled out the preliminary diagnosis of con- 
strictive pericarditis. Clinically, because of his 
moderately distended neck veins, plethoric 
facies and edema, the patient’s venous system 
seemed to be congested, thereby mimicking at 
first glance congestive heart failure, constrictive 
pericarditis or any condition causing an in- 
creased circulating blood volume. However, the 
jugular pressure response to manual compression 
of the right upper abdomen controverted this 
interpretation. Pressing on the abdomen in- 
creases the intra-abdominal pressure, thereby 
forcing blood from the splanchnic vascular bed 
into the inferior vena cava; and then, since the 
pressure gradient favors it, this blood moves 
rapidly to the heart. In a normal individual the 
cardiac output increases in response to increased 
load, in accordance with Starling’s law, and the 
venous pressure remains essentially unchanged. 
(Curve C, Fig. 5.) However, if the ability of 
the heart to increase its output is limited 
physically, as in constrictive pericarditis, or 
functionally, as in severe heart failure, central 
venous stasis results. Consequently, the venous 
pressure rises and it may continue to rise as 
long as the increased intra-abdominal pressure 
is maintained (Curve A, Fig. 5) for the arbi- 
trary period of one minute. In cases of overfilling 
of the entire circulatory system the initial 
venous pressure may be higher than the average 
norm and the pressure usually rises somewhat 
immediately after the onset of abdominal com- 
pression. The corresponding larger amount 
of blood forced from the viscera under these 
circumstances momentarily overcomes the ability 
of the right heart to handle this increase in in- 
flow. However, since cardiac reserve and func- 
tion are basically unimpaired, the venous pres- 
sure soon falls to the initial or even lower levels 
as the cardiac output increases. This last type 
of response was the one obtained in this case 
(Curve B, Fig. 5) and was one of the main 
reasons for suspecting that the syndrome which 
this patient presented could not be due to 
adhesive pericarditis. It was only then that the 
possibility of an adrenal tumor secreting a 
DOCA-like hormone was seriously consid- 
ered and subsequently proven by perirenal 
insufflation. 

The hormone excretion studies also deserve 
comment. Although patients with hormonal 
clinical effects from an adrenal-cortical carci- 
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noma usually have increased androgen or 17- 
ketosteroid excretion,”®:?! it is not uncommon 
to find such substances present in normal 
quantities in the urine of some of these patients. 
Albright reported two such cases in 1943 and 
Kepler and Mason*®* mention two more. The 
highest values for the urinary excretion of the 
neutral 17-ketosteroids are seen in patients with 
functioning adrenal-cortical carcinomas; some- 
times moderate increases are found also in 
adrenal-cortical hyperplasia with virilism. 

The 17-ketosteroid excretion of this patient 
was normal. Of particular interest, however, 
was the discovery of the very weakly andro- 
genic compounds, A*5-androstadienone-17, in 
his urine.?* Burrows, Cook, Roe and Warren*4 
were the first to report the isolation of this 
steroid from the urine of a man with malignant 
tumor of the adrenal cortex. Since then several 
papers have been published concerning the 
physiologic origin of the compound and the 
significance of its detection in urine.?®?%25.26 
Dobriner, using very large amounts of urine, 
was able to find small amounts of A**-andro- 
stadienone-17 in urine from normal individuals 


and also those suffering from a variety of 


pathologic conditions. Soffer studied five normal 
subjects and eleven patients with various diseases 
of the adrenals, and could find the material only 
in our patient and in the urine specimens from 
two patients with myasthenia gravis and a 
woman with virilism and diffuse luteinization 
of the ovaries.?* In one of the cases of myas- 
thenia and in the case of the woman with 
virilism the steroid was found only after ACTH 
had been administered. With regard to its 
presence in the cases of thymic tumors, it is of 
interest to note that three cases of thymic tumors 
with bilateral adrenal hyperplasia have been 
reported.’ 

Our patient excreted between 5.3 and 6.0 mg. 
of A*5-androstadienone-17 per day, preopera- 
tively. ACTH did not increase its excretion rate 
significantly. Postoperatively only traces were 
found; but when he returned to the hospital 
because of recurrence and metastases, the 
excretion rate was over 6 mg. per day. (Fig. 5.) 
Thus the relationship between the amount of 
functioning tumor tissue present and the 
quantity of A*:5-androstadienone-17 in the urine 
of this patient seems to be quite clear. 

Lastly, it is of interest to note that one of the 
striking changes in the facial configuration of 
this patient was the peculiar symmetrically 
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rounded in the suprazygomatic 
‘portions of both temporal fossae. These soft 
swellings had never been present previously, 
according to numerous photographs which the 
patient had in his possession. Having been ob- 
served in the past by one of us in several in- 
stances of Cushing’s syndrome, they played a 
contributory role in arousing prompt suspicion 
of an adrenocortical tumor. Although nothing 
appears in the literature concerning this par- 
ticular change in the outline of the face, the 
photographs of Case 11 reproduced in Cush- 
ing’s original monograph on pituitary baso- 
philism** display exactly similar changes in the 
face of that patient. Their exact pathologic 
nature is not known but they probably repre- 
sent a localized collection of edema fluid. 

The concept that fluid retention in the tissues 
associated with hypervolemia may play the 
dominant role in the genesis of the ““moon face” 
and bitemporal swellings of the face has been 
strengthened” by the existence of similar facial 
features in classical superior vena caval hyper- 
tension, an unrelated clinical condition. In such 
cases, especially in those with obstruction below 
the azygos vein, the markedly elevated brachio- 
cephalic venous pressure leads not only to 
marked venous plethora but also to edema in 
the upper half of the body. Such rounding of 
the face and bitemporal swellings was recently 
exhibited in a case of bronchogenic carcinoma 
(Fig. 6) which at postmortem failed to show any 
endocrinopathic factors or glandular metastases; 
consequently, plethora and edema might also 
be the salient mechanisms in the development 
of the typical facial configuration of Cushing’s 
syndrome. 


SUMMARY 


The case of a man who had a hormone- 
producing cortical carcinoma of the right ad- 
renal gland, with metastases, is presented. This 
appears to be one of those rare instances of 
Cushing’s syndrome in which the manifestations 
of overproduction of a desoxycorticosterone-like 
hormone (i.e., retention of sodium and water) 
dominate the clinical picture. In addition to 
generalized edema, apparently on this basis, 
the patient exhibited a characteristic bitemporal, 
symmetric suprazygomatic bulge of the moon- 
shaped face which was a clue to the diagnosis of 
adrenocortical tumor. An abnormal steroid, 
A*-5.androstadienone-17, was found in_ the 
urine. 

MARCH, 1953 
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Fic. 6. Patient suffering from marked superior vena cava 
obstruction exhibiting in addition to mooning of the face 
a suprazygomatic prominence similar to the localized 
bitemporal swelling observed in Cushing’s syndrome. 


The possible dual mechanism of hypervolemia 
and edema in the genesis of the characteristic 
facies of Cushing syndrome as well as the facial 
similarity observed in cases of superior vena 
cava obstruction, an unrelated clinical condi- 
tion, are discussed. 

A typical venous pressure curve obtained in 
this patient during maintained abdominal com- 
pression, resembling the venous pressure curve 
patterns of hypervolemia due to uncomplicated 
polycythemia vera, is described as a characteris- 
tic sign of hypervolemia. 


1. GoipzieHer, M. A. The Adrenals: Their 
millan Co. 

2. Sorrer, L. J. Clinical manifestations of adrenal 
cortical h ioning. Bull. New York Acad. 
Med., 23: 479, 1947. 

3. Witnetm, S. F. In: Progress of Clinical Endo- 
crinology, edited by S. Soskin. New York, 1950. 
Grune & Stratton. 
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Searle Introduces Pro-Banthine’ 


Smaller dosage, better taste, Sewer side effects in new product 


. The laboratories of G. D. Searle & Co., 
after continued research in anticholin- 
ergic agents, now introduce a new and 
improved drug for use in the treatment 
of peptic ulcer, intestinal hypermotility 
and other parasympathotonic condi- 
tions, in its recently perfected Pro- 

Because of its high potency and greater 
specificity, Pro-Banthine permits smaller 
dosage. In a dosage of one tablet (15 mg.) 


*Brand of Propantheline Bromide. Trademark of G. D. Searle & Co. 


with meals and two tablets at bedtime, 
mimimal side effects may be expected. 

Pro-Banthine has a neural inhibiting 
effect on both the sympathetic and para- 
sympathetic ganglia as well as an atro- 
pine-like action on the postganglionic 
nerve endings of the parasympathetic 

Provided in oral dosage form—15 mg. 


-sugar-coated tablets. 


SEARLE Research in the Service of Medicine 


¥ 
| 
_—_— Cross section of active duodenal ulcer. 35x. 
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MASTER AD WRITER 


each triple-coated 
SUR-BEX Tablet contains: 


Thiamine Mononitrate (6X MDR*) 6 mg. 
Riboflavin (SXMDR*) ......... 6mg. 
Nicotinamide (2XRDAT) ...... 30mg. 


Pyridoxine Hydrochloride ...... 1 mg. 
Vitamin Bis (as vitamin Bis 


pontothencte) ...... 
Liver Fraction 2, N.F... 
Brewer's Yeast, Dried 
Sur-bex with Vitamin C contains 150 mg. 
of ascorbic acid (SX MDR*) in addition 
to the vitamin B complex factors above. 
*Minimum Daily Requirement 
tRecommended Daily Dietary Allowance 


cies in bottles of 100, 500 and 1000. 


He can make words sing, soar, rumble or smash, as his 
purpose serves — but they serve him no purpose when he 
writes of a balanced diet. Soon, his doctor will pen him a 


prosaic but startling headline: Avitaminosis B — along with 


a story of corrected diet plus Sur-sex or Sur-Bex with Vita- 


min C. Note the potent formula. 


As patients take their daily prophylactic dose of one 
Sur-Bex tablet, they detect no trace of liver odor — only the 
pleasing aroma of the vanilla-flavored triple coating. Com- 
tablets are av e at pharma- Obbeott 


(ABBOTT'S VITAMIN B COMPLEX TABLETS). 
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A NEW MOSBY BOOK! 


Sadler’s PRACTICE OF 


PSYCHIATRY 


Written by a Psychiatrist for Everyone in Medicine to Show that the Medical Appli- 
cation of Psychological Principles can be of Tremendous Value in Your Practice 
of Medicine—and to Demonstrate that Primary Psychiatric Problems can Play the 
Key Role in the Treatment of the Majority of Patients. 


Sadler’s newest book had goo? Sadler writes for a large audience—free as pos- 
Theory and Practice of of Pavchiatry ay aan sible from technical terms—and in warm, sympa- 
Modern Psychiatry (1945), both of which were thetic style. He is always readable and interest- 


used by many outside the i field ing. He is sane in his judgments—simple and 
chiatry in the general elective. 

the patient. Since then psychiatric progress has Again he offers stimulating and valuable help in 
been so marked that he decided to rewrite the the treatment of the many patients appearing 


book rather than revise it, and to give it its new steadily in your office—patients more overcome 
title as well. by life and behavior problems than actual or- 
All text material has been t up to date ganic disease—which you will find well worth 
and much new material has included. the investment of having a copy on your desk. 


F.A.P.A., Chicage, Consulting Psychiatrist te Columbus Hespite! and Pinel 
Seniterium; Fellow of the American Psychiatric Association; Member of the American Psychopathological 
Association. 1183 pages. Price, $15.00 


The C. V. MOSBY Company 
Scientific Publications 
3207 Washington Blvd. St. Louis 3, Missouri 


Dilaudid hydrochloride 


(dihydromorphinone hydrochloride! 


Published by 


Powerful opiate analgesic - dose, 1/32 grain to 1/20 grain. 
Potent cough sedative - dose, 1/128 grain to 1/64 grain. 
Readily soluble, quick acting. 


Side effects, such as nausea and constipation, seem less 
likely to occur. 


An opiate, has addictive properties. 


Dependable for relief of pain and cough, not adminis- 
tered for hypnosis. 


@ Dilaudid is subject to Federal narcotic regulations. Dilaudid, Trade Merk Biihuber. 
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In throat infections— 
Bacitracin and Tyrothricin 
are far better together 
In vitro studies demonstrate bacitracin caine, which promptly soothes inflamed 
and tyrothricin together are many times _ tissues and rapidly relieves the irritation 


more effective than either antibioticalone. and discomfort of the throat. 
TRACINETS® Troches also contain benzo- Sharp & Dohme, Philadelphia 1, Pa. . 


10 
TRACINETS are particularly useful in combating mild, | _ The potentiating effect of tyrothricin 
afebrile infections of the oropharyngeal area. and bacitracin together (as combined 


in TRACINETS Troches) is dramatic. 


Tracinets 


Pleasant-tasting FRACINETS contain bacitracin, 50 ‘POs of these potent, topical antibiotics obviates the 
units, tyrothricin, 1 mg. and benzocaine, 5 mg. danger of sensitizing the patient to antibiotics that 
: Supplied in vials of 12 Troches. are usually employed for systemic effect. 
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Each ce. contains: 
Liver Concentrate . . 65 milligrams 
FerrousGluconate . . 65 milligrams 


Riboflavin ...... 1 milligram 
Thiamine 

Hydrochloride . 1 milligram 
Pyridoxine 

Hydrochloride .. 0.5 milligram 
Nicotinamide .... 8 milligrams 
Folic Acid ...... 1 milligram 
Vitamin B.: 

Activity....... 1 microgram 
Aleohol ........ 1.5% 


Available in dropper bottles of 30 


and 60 cc. ; 
The Upjohn Company, Kalamasco, Michigan 


anemia 


children... 
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SULFIDE 


prescription 


product 


for Seborrheic Dermatitis of the Scalp 
. itching, scaling Completely Controlled 
in majority of cases 


e Now, after years of research, an outstanding new treatment for seborrheic dermatitis 
of the scalp . . . Setsun Sulfide Suspension. Its advantages: truly effective control of 
scaling; prompt, often immediate, relief of itching and burning; marked simplicity of use; 
wide range of effectiveness, from simple dandruff to severe seborrheic dermatitis. Plus 


the fact that SELSUN is promoted ethically, and is supplied only on a physician’s prescription. 


e@ Optimum results are obtained in four to eight weeks, after which control of symptoms 
is maintained for one to four weeks with each application. Itching and burning 

usually stop after the first two or three applications. Clinical investigators'“ treated 

400 patients with SELsuN, reported complete control in 92 to 95 percent of cases 

of common dandruff, and 81 to 87 percent of all cases of seborrheic dermatitis. 

Many cases had failed to respond to other methods of treatment. 

e Convenient to use, SELSUN is simply applied while washing the hair, then rinsed 

out. No messy ointments. No complicated application and removal procedures. 

Leaves scalp clean, odorless and with no residue to stain linens. Toxicity 

studies’ showed SEtsun to have no ill effects when used externally as__ 


recommended. SELSuN is available at pharmacies 
in 4-fluidounce bottles. Why not give it a trial? Abbott 


PRESCRIBE 


TRADE MARK 1. W. N., and Hubberd, D. M. (1951), 


(Selenium Sulfide, Abbott) 
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Naren, wonderful, seizure-free days of growing 


o | up—this is the dream become a reality for the child 
with petit mal, thanks to TRIDIONE, and its homologue, 
PARADIONE. 


With the introduction of TRIDIONE, clinicians the 
world over concurred that a classic stride had been taken 


in the long, difficult search for better antiepileptics. Then 
Mb, came PARADIONE, and greater successes were recorded in 
this encouraging testimony: one drug may prove successful, 

; even when the other has failed. 
With careful supervision of therapy, you may expect 
0 lA dramatic relief, or complete control, of symptoms in 
Ht, the majority of your patients. Write today for literature 
describing the techniques and precautions for treatment with 


these two important anticonvulsants. Abbott ObGott 


for the child Laboratories, North Chicago, Illinois. 
Tridione | Paradione 
(TRIMETHADIONE, ABBOTT) (PARAMETHADIONE, ABBOTT) 
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Supplied: 

TaBLETs, 5 mg., scored; bottles of 100. 

syaur, 5 mg. per teaspoonful (4 cc.) ; 
bottles of 1 pint. 


Ciba 


1. Mg. per mg., one of the most potent 
of all anticholinergic agents. 

2. Recommended dosage approxi 
one-tenth that of certain other 
anticholinergics. 

3. No bitter aftertaste. 


4. In individual doses, well tolerated 
and side effects absent 


or generally mild. 
S. Usually no esophageal or gastric irritation. 
6. Convenient q.i.d. dosage schedule. 
7. Economical. 
8. Two easy-to-take forms: Tablets and Syrup. 


CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


ut 
N Potency Anticholinergic 
tive therapy in 
Feptic Ulcer 
“a” Spasm of Gastrointestinal Tract 
. 


Phosp 
Soda 
in each is a 49) 
| 18 48 Gm. ong? Sodium 


MERCUHYDRIN 


MERCUHYDRIN 


(brand of meralluride, U 
Ampuls of 1 cc. and 2 cc. and Bodum, 


adershi~ tn diuretic research 


LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 
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LIPOTROPIC 
THERAPY 


A TRIPLE AID For 


America’s Number One Medical Problem 


Gericaps provide high dosage of Lipotropics—Choline and 
le Inositol—(Each capsule supplies the synergistic equivalent 
of approximately 1 Gm of choline dihydrogen citrate). 


2 Gericaps help to correct or improve capillary fault (Each 
@ capsule contains 20 mg. of Rutin and 12.5 mg. of Vitamin C). 


Gericaps aid in compensating for deficiencies in a fat and 
$B. cholesterol restricted diet (Each capsule provides Vitamin 
A and B Complex in adequate potency) 


Doctor: Your prescription marked Gericaps will bring you litera- 
ture on this comprehensive formula. 


45 
SHERMAN LABORATgRIES 


46 


When age factor 
MANDELAMINE”* 
combines caution with 


control the therapy 


URINARY 
INFECTIONS 


because it usually “can be given intermittently for long periods 
without toxicity and at relatively low cost.’’! | \ 


to all antibiotics is chronic non-specific prostatitis.” 


The danger of toxic reactions may preclude administration of 
sulfonamides to patients who require protracted therapy. 


Hinman, F., Jr.: California Med. 7:1 (Jan. )1962. 


Recommended therapeutic Geeage: 3 to 4 tablets tid. 


NEPERA CHEMI CAL Co., INC. 


Pharmaceutical Manufacturers « Nepera Park, Yonkers 2, N. Y. 


® Brand of methenamine mandelate 


@ 
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HIGH LEVEL ANALGESIA 
with MILD SEDATION 


To relieve PAIN associated with 
ANXIETY and TENSION 


Each capsule contains: 


Bottles of 100 
Subject to Federal Narcotic Law 


boa BURROUGHS WELLCOME & CO. (U.S.A.) INC. 
‘Tuckahoe 7, New York 


(ld) 
‘CODEMPIRAL’ 
‘CODEMPIRAL’ 
‘CODEMPIRAL’ 
‘CODEMPIRAL’ 
‘CODEMPIRAL’ 
‘CODEMPIRAL' 
Codeine Phosphate gr. ‘CODEMPIRAL’ 
Phenobarbital gr. % 
Acetephenctidia gr. 24 


48 


WHICH WOULD YOUR PATIENTS PREFER? 


ONE-HALF GRAM ENTERIC-COATED 
AMMONIUM CHLORIDE TABLETS 


ONE GRAM ENTERIC-COATED 
AMMONIUM CHLORIDE TABLETS (Brewer) 


‘Easy-to-swallow”’ 

each enteric-coated tablet contains 1 Gram of ammonium chloride 
and yet is not much larger than the 7% gr. enteric-coated tablet. 
Thus the same dose can be given with only one-half the number 
of tablets. 


FROM COAST TO COAST both physicians and patients are show- 
ing a decided preference for AMCHLOR. 


specify— 


AMCHLOR - Gawer, 
THE ONE GRAM enteric-cooted toblet 
of ammonium chloride 
for your potients’ convenience! 


For samples just send your Rx blank marked —13AM3 


BREWER & COMPANY, INC. WORCESTER & MASSACHUSETTS USA 
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° 
The next time you prescribe ammonium chloride 
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The only valid test 


of an antibiotic's 
efficacy is 
the patient's response 


to therapy 
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Now thoroughly evaluated in many thousands of successful ther- 
apeutic trials, BICILLIN takes its place as an outstanding form of 
the basic antibiotic, penicillin 


BICILLIN brings to penicillin therapy new dimensions of reli- 
ability . . . of persistence of blood levels... 


Tablets that enable effective penicillin therapy on only 2 tablets 
per 24 hours 


The only fluid oral penicillin that is not only effective, but also 
palatable, stable and ready to use 


Oral forms that do not require a buffer against gastric juices; 
are taken regardless of mealtimes without loss of potency 


Injection that produces penicillin blood levels for 2 weeks with 
a single dose 


For broad-spectrum therapy: BICILLIN-SULFAS . . . BICILLIN with 
SULFOSE®, Wyeth's exceptional triple sulfonamide. 
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PHILADELPHIA 2, PA. 
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HE POWER I 


$2.50 U.S.A. 


$3.00 Foreign 


ORDER FORM 


The American Journal of Medicine, Inc. 


49 Weet 45th Street, New York 36, N. Y. 


which I enclose $2.50 U.S.A.—$3.00 Foreign 
(New York City residents, add 3% sales taz) 


The American Journal of Medicine . for 


= 
Announcing— 
|O 
| The American Journal : | O 
of Medicine lc 
re 
FIVE YEAR INDEX 
| July 1946 through June 1951 
This new subject and author index 
provides an invaluable aid for quick 
reference and review purposes to 
8,250 text pages. 
Printing Limited— Order Today O peat 
O 
7 * 
Please send me the new Five Year Index to Be 
\\ 


and 
down 


dosage... 


digitaline 


original pure crystalline digitoxin 


for dependable digitalization 
for smooth, even maintenance 


rs constant, unvarying potency ~ 


e complete absorption 


e dissipation uniform 


QO00 0 © © © 


Send for brochure: “Modern Digitalis Therapy.” Clinical sample on request. 


VARICK puanmacat COMPANY. 
(@ivision of E. Fougera & Co.. Inc.) 
75 Varick Street, New York 13. N. ¥. 
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particularly effective against 


Experimental and clinical studies 


indicate Magnamycin is 


exceptionally well tolerated 


Now available 
-Magnamycin Sugar Coated Tablets (100 mg.) 
Bottles of 25 and 100 


ANTIBIOTIC DIVISION 


STAPHYLOCOCCI 
ENTEROCOCCI 
AND OTHER 
STREPTOCOCCI 


CHAS. PFIZER & CO.. 


in ARTHRITIS and allied disorders 


rehabilitates the disabled patient 


Through the use of BUTAZOLIDIN, many patients formerly 
bedridden, are now able to resume an active and useful life. 


A totally new, synthetic compound, BUTAZOLIDIN (brand 

of phenylbutazone) is not related to the steroid hormones and its 
therapeutic effects are not dependent upon alteration of 
hormonal balance. 


Clinically, BuTAZOLIDIN affords relief of pain, ranging from mild to 
complete, in approximately 75 per cent of cases. In the majority 

of instances, BUTAZOLIDIN also produces increased ease and range 
of motion through diminution of swelling and spasticity. 
Characteristically effective in almost all forms of arthritis 

as well as in other painful musculoskeletal disorders, BUTAZOLIDIN 


affords the convenience of oral administration and the economy 
of relatively low cost. 


Rheumatoid Arthritis'- Capsulitis? 
Osteoarthritis'.*.5 Calcific Tendinitis* 
Ankylosing Spondylitis!-*5 Reflex dystrophy? 
Gout!.4.5 Menopausal arthralgia 
Psoriatic Arthritis'.>.5 Lumbosacral strain? 
Peritendinitis of the Shoulder'.?.3.5 Malum coxae senilis* 
Mixed Arthritis! Still’s disease’ 
Bursitis? 

Bibliography : 

1. Kusell, W. C., and others: J.A.M.A. 149:729, 1952. 

2. Smith, C. H., and Kunz, H. G.: J. M. Soc. New Jersey 49 :306, 1952. 

3. Steinbrocker, O., and others: J.A.M.A. 150 :1087, 1952. 

4. Stephens, C. A. L., Jr., and others: J.A.M.A. 150:1084, 1952. 

S. Kusell, W. C., and Schaflarzick, R. W.: California Med. 77:319, 1952. 

6. Currie, J. P:: Lancet 2:15, 1952. 


GCEICY PHARMACEUTICALS Gaiyy Division of Geigy Company, Inc. 
220 Church Street, New York 13, N. Y. 


In Canada: Geigy (Canada) Limited, Montreal 
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and other inform- 


BuTazouip1n has been reported to 


produce favorable results in all of 


the listed indicati 


ditions may be discontinued a few 
days after symptoms have been com- 
disorders BuTAZOLIDIN is usually 
continued indefinitely at the mini- 
mal effective dosage level required 
to avoid relapse. Frequently, the 
initial dosage of 600-800 mg. daily 
may be reduced to 400 mg. daily, 

or even less, without loss of effect. 
In order to secure optimal results 
with minimal risk of side reactions 
physicians are urged to send for the 
brochure, “Essential Clinical Data 
(brand of phenylbu- 
tazone) is available as coated tab- 
lets of 200 mg. and 100 mg. 


Treatment of the more transient con- 
pletely relieved. In the more chronic 
on BUTAZOLIDIN 


ative literature. 
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dramatic, 


sustained relief 
in 
severe 


nerve pain 


trigeminal neuritis 
diabetic neuritis 
subacute combined sclerosis 

(of pernicious anemia) 

peripheral neuritis 

herpes zoster 

tabes dorsalis 


new! massive B,, therapy... 


DODECAVITE CRYSTALLINE 
1000 mcg. vitamin B:2 per cc. 


for intramuscular or subcutaneous injection 


: Complete or long-time remission of pain in a substantial 
number of patients ¢ often successful where all other therapy has failed 
e non-toxic e well worth trying in these disabling, agonizing pain con- 
ditions which so often leave the physician so helpless and the patient 
so hopeless. 

Detailed literature upon request. 


U.S. VITAMIN CORPORATION 
Casimir Funk Laboratories, Inc. (affiliate), 250 E. 43rd St., New York 17, N.Y. 
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NOW AVAILABLE... 


A NEW ORAL ANTICOAGULANT WITH 
GREATER PREDICTABLE RESPONSE TO DOSAGE 


e non-cumulative 
safe 
e economical 
e quick action 
e rapid recovery 
e relatively no toxicity 


INDICATED IN: Thrombophlebitis, 
Thromboembolism, 
Coronary thrombosis with myocardial infarction, 
Cerebral thrombosis 


DANILONE represents a distinct advance over 
coumarin compounds. 

DANILONE usually exhibits full therapeutic effect in 

24 hours and recovery to normal prothrombin time after 
discontinuance of DANILONE therapy is usually complete in 
24 to 48 hours. Extensive clinical evaluation has shown 


DANILONE to be relatively free from toxic side reactions, 
and at the same time non-cumulative. 


SUPPLIED: 50 mg. uncoated scored tablets — bottles of 100. 


° Trial supply, detailed literature available 


18 Cooper Square, New York 3, N.Y. 
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Only the OLE Fruit 


CAN GIVE YOU ALL 
ITS NUTRITIONAL BENEFITS... ! 


As shown by the comparative tables below, only the whole 
— ng — provide all of the valuable nutritional benefits 
it. 


While orange juice is a popular and pleasant way to pro- 
vide the daily quota of vitamin C, the fact is that the whole 
fruit is considerably richer in vitamin C and other nutrients 
as well as in the protopectins. These substances, the proto- 
pectins, are found principally in the albedo, the membranes 
enclosing the juice sacs and segments, and the fibrovascular 
bundles. 

Only when oranges are eaten whole can alj the benefits 
of the fruit be realized, especially the desirable effects of 
the protopectins which, through their colloidal, chemical, 
and antibacterial properties, help to maintain a desirable 
intestinal environment, promote better absorption of vita- 
mins and minerals, and effect more normal evacuation. 


Fresh Frult,-| Strained 
peeled 
400.0 200.0 mg. 
de. 0.002 mg. 
0.004 mg. 0.002 mg. 
60.0 mg. | 57.0 mo. 
1.0 Gm. 0.1 Gm. 
0.5 Gm. 
mg. 

300 mg. | 200 m0. 
9.0 mg. 6.0 mg. 
150.0 mg. 170.0 mg. 
10.0 mg. 8.0 mg. 
6.0 mg. 6.0 mg. 
0.3 Gm. 0.3 Gm. 


California navel oranges, available all winter, are the 
world’s finest eating oranges—no seeds, rich in flavor 
and vitamins. to peel, slice and section. 

Sunkist Growers ° Los Angeles, California 


Sunkist 
Calbffornia- Grerona Granges 


0.3 Gm. 0.2 Om | (vitemin 
4.0 Gm. Minerals (tote! ash) 
Dextrose end Lewlove 40Gm. | 46Gm | 
Sucrose 1.0 Gm? 0.1 Gm. | Phosphorus 
— 10Gm 10Gm iron 
Citric 0.1 Gm. 0.1Gm. Sodium 
Malic a) 1.0 mg. 0.16 mg. Potassium 
pn (pro ry 0.2 mg. 0.086 mg. | Magnesium 
Riboflevin 0.5 mg. Chiorine 
Nioda 0.21 me. Alkolinity of ash, expressed 
Pantothenic ocid 0.08 os KeCOs 
pyridons 0.2 mg. mg. 
( 


MEW .. substantially safe 


oral anticoagulant 
(net @ coumarin derivative) 


‘ 


Chemically, HEDULIN® is 2-phenyl-1,3-indandione. 


oe) The advantages of this new drug are: 
Wan P © it acts promptly — therapeutic response 
- usually obtained in 18-24 hours. 
@ Is rapidly excreted — prothrombin time 


usually returns to normal within 24-48 hours 
after the drug is discontinued. Prothrombin 
time tests required only at 7- to 14-day 
intervals after maintenance dose is established. 


© Cumulative effects have not been observed, making 
for uniformity of action and ease of maintenance. 


© Both initial and maintenance doses are 
smaliier (low cost to the patient). 


DOSAGE: 4 to 6 tablets (200 to 300 mg.) 
initially, half in the moming and half at 
night; maintenance dosage (on basis of pro- 
thrombin determinations daily for first three 
days), 50 to 100 mg. (av. 75 mg.) daily, 
divided as above. 


Already available in the pharmacies of 
all major hospitals or on prescription at 
retail pharmacies throughout the country. 
Specify HEDULIN (Walker) —original bottles 
of 100 and 1000 50-mg. scored tablets. 


Complete literature to physicians on request 


WALKER LABORATORIES, INC., MOUNT VERNON, N.Y. 


Registered wedemert of Welker Lebeoratories, inc. 
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ROUTINE THERAPY FOR INTERNAL HEMORRHOIDS 


hemorrhoids requiring conservative 
treatment, the employment of RECTAL 
MEDICONE appears clearly indicated. 
The enormous prescription demand 


ECTA kL M E DI 


For the vast majority of cases of internal — 


which this product enjoys, furnishes 
definite evidence of its value in this 
condition—particularly so when prompt 
symptomatic relief is vital for the com- 
fort and well-being of the patient. 


C ON 


MEDICONE COMPANY 225 VARICK STREET NEW YORK 14, N.Y. 


| | 
60 
| | 
= 
ee 
ag 


A drug of choice in tuberculosis 


As therapeutically active as streptomycin, CRYSTALLINE 
SULFATE MERCK is less toxic to the vestibular apparatus, minimizes pain and 
swelling on injection, and may be used even in some patients allergic to 


This preferred product is available in dry powder form and in convenient — 


ready-to-inject form as SOLUTION OF CRYSTALLINE DIHYDROSTREPTOMYCIN 


SULFATE MERCK. : 
PARA-AMINOSALICYLIC ACID MERCK (PAS), when used in combination with 
CRYSTALLINE SULFATE MERCK, prolongs the effective 


period of antibiotic therapy by inhibiting or delaying the development of 
bacterial resistance. 


Crystalline Dihydrostreptomycin 
Sulfate Merck 


Research and Production 


Maxwfacturing Chemists 
for the Nation’s Health RAHWAY, MEW JERSEY 
ta Canada: MERCK CO. Limited—Meontreal 


Journal of the American Medical Assn—May 10, 19S2 


MERCK «& CO., INC. 
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SYMPOSIUM ON DRUG ADDICTION 


1. Introduction 
NaTuan B. Eppy, ™.p., National Institute of Arthritis and 
etabolic Diseases, National Institutes of Health, Bethesda, Maryland 

2. The Drug Addiction Problem 

By Josepu M. Bossitt, PxH.p., National Institute of Mental Health, National Institutes of 
ealth, Bethesda, Maryland 

3. The Chemistry of Drugs of Addiction 

By Everette L. May, pu.p., National Institute of Arthritis and Metabolic Diseases, National 


Institutes of Health, Bethesda, M 


4. The Phenomena of Drug Tolerance 
Maurice H. Seevers, PH.D., M.D. and Lauren A. Woops, PH.D., M.D., Department of 
University of Michigan, Ann Arbor, Michigan 
5. Clinical Characteristics of Addictions 
By Harazis u.p. and WALTER M. ™.D., Addiction Research Center, National 
Institute of Mental Health and the Clinical Division, U.S. Public Health Service Hospital, 
Lexington, Kentucky 
6. Psychiatric Aspects of Drug Addiction 
WIKLeR, and Rosert W. Rasor, Addiction Research Center, 
ational Institute of Mental Health and the Clinical Division, U. S. Public Health Service 


Hospital, Lexington, Kentucky 
7. Treatment of Drug Addiction 


++ Bessa FRASER, M.D. and James A. GRIDER an, Addiction Research Center, 
ational Institute of Mental Health and the Clinical Division, U. S. Public Health Service 


Hospital, Lexington, Kentucky 


8. History and Mechanism of international and National Control of Drugs of Addiction 
By Atrrep L. Tennyson, tu.B., U. S. Bureau of Narcotics, Washington, D. C. 


SCHEDULED FOR JULY TO DECEMBER 1953 
SEMINARS ON NEUROMUSCULAR PHYSIOLOGY 
Subscription: U.S.A. $12: Canada and South America $13: Abroad $15 


THE AMERICAN JOURNAL OF MEDICINE 
49 West 45TH STREET, New York 36, N. Y. 
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To UNTANGLE 
that 
bundle 
of nerves 


BEPLETE—for its tran- 
quilizing effect on your 
tense, overemotional, 
anorectic patient. The 
BEPLETE formula is a 
judicious combination 
of low dosage seda- 
tion and high dosage 
of vitamin B factors, 
including therapeutic 
quantities of vitamin B,,. 


Vitamins B Complex with Phenobarbital 
. . highly palatable 
Elixir, and Tablets. Al- 
so available, BEPLETE 
with BELLADONNA 
for combined antispas- 
modic-sedativeaction; 
Elixir or Capsule form. 


Philadelphia 2, Po. 
<< Dissection of nervous system 
by R. P. Weaver, A.M.,M.D., Sc.D., 
late Professor of Anatomy, Hah- 
nemnan Medical College and 
Hospital. Courtesy of Hahne- 
mann Medical College Museum. 
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FPiromen 


oan for the effective control 
': @f a wide variety of ALLERGIES 


and DERMATOSES 


Every day more physicians are discovering the early 
clinical benefits effected by the administration of Piromen, 
employed. either as a specific, 
or concomitantly with other drugs. 
Piromen is a biologically-active bacterial polysaccharide 
which produces a marked leucocytosis and a stimulation 
of the reticulo-endothelial system. It is nonprotein, 
nonantigenic, and may be employed safely 2 z 
within a wide range of dosage. 4a Cae Pe 
Piromen is prepared in stable colloidal dispersion EC ae 
for parenteral use. It is supplied in 10 cc. vials containing 
either 4 gamma (micrograms) per cc., or 10 gamma per cc. 
For a comprehensive booklet detailing the use 
of this new therapeutic agent, | 
merely write “Piromen” on your Rx and mail to— 4@ 
Manufactured 


TRAVENOL LABORATORIES, INC. 


Subsidiary of BAXTER LABORATORIES, INC., MORTON GROVE, ILLINOIS 
*Trade Mark 
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